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HDAC4 W/Xft HDAC8 



6 ^5«ftft«»*»^**^ ,,J ** P5/A {Cyclosporin A> 

15 CS A) Jflt^PJ^ (FK506) tftWM»4^^^ 
p y (immunophilins: CsA cvclophilin, FK506 <D# 

* tt FKBP12) k0 «*«C-C.C-/*^»P^#tt^»»^ 

fjp-AT (Nuclear Factor of Activated T-cell)^* ^»«R**M 
20 NI-AT * L " 2 ****** 

25 ftoTV^So 
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V^y-A{C«, H2A, H2B, H3, H4 ©#t^yM^2^J: 

* ft -15 * © 3£ 31 P « H 5g b T v > s r. t # & 6> ft T v * 5 o 

*. histone acetyltransf erase, HAT) * t^yfTW^ (* 

* h :^BlT*fc^"-MfcW3H, histone deacetylase, PiT> <&^t-ffrbT 

hdac ©stto^r/^iaot^cw^t^. - 

t ho«K^m?-<^-* c »**^ r^s-eic hdaci 

»feHDACll*-C, **< k*>l lt«^y7t^ (isoform) <D 
#ft«S»b*tTV>« («*.J*.PandeyRetal., Nucleic Acids Research, 
30(23): 5036-55 (2002) ; L. Gao et al. , Journal of Biological 
Chemistry, 277(28): 25748-25755 (2002); Joseph J. BUGGY et al. . 
Biochemical Journal, 350: 199-205 (2000); ■**■* " 00/10583 

i 9 LW*. *ft**> HDAC 

r ^ y^*-.*©**, HDACI. HDAC2, HDAC3, Rtf HDAC8 fli*tft 
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r^6. HDAC1 * HDAC2». #t©t^=y h 

SINS NUTO/Mi2 
fl?£ft5o HDAC3 tts N-CoR (nuclear receptor corepressor) SMRT 
(silencing mediator of retinoid and thyroid) t * b > « 

xtf thyroid hormone receptor (TR) ^ v-ErbA \Z. £ 5 ts^ttXM fcfM" 
T%Z.ttftoh*iX\*&o Hdal 

mm*. 9? XII HDAC4, HDAC5, HDAC6, RXl HDAC7 3* - 

r H^^titv^^7^ ii© hv^r-fe^ 

9 — t? "C fc 5 HDAC4, HDAC5 * HDAG7 tt s N-CoR, SMRT BCL-6 lUSJUl 

ftj&W^f-StttoW* 3 BCoR ^ s ^ ffl r 

HDAC3 Hifrfc UTri-t*bi#^»ttt? SMRT ^ 

^^^^^H^J^t^S (FilX^s Matthew G. Guenther et al. , 
Molecular and Celluler Biology, 21(18): 6091-6101 (2001)#iO * 
fc N II BMfT?*>S HDAC4 » N ^fiTMi. SMRT N-CoR Itft L 

I^mT-fe5HDAC3 ^E^i"^ t^^^^S 
K_tf> Wolfgang Fischie et al. , Molecular Cell, 9: 45-57 (2002) # 

m) a ud^u^^b, rtbb© hdact^ y 7*-A«s»ttft*Jx»jEi(i 

£ ft* U-^y^iaoT HDAC PJ.^ 1* % ^ ^-8" 

^^^t^«J-gr**UX* D (fllfctfs I- Takahashi et al. , The Journal 
of Antibiotics, 49:453-457 (1995) #JRK ^^#'Jy^^!) 

$ fclsXW&LZfrfefc&VmD'PfctZ'f (in vivo) K: *5 ^ T *t 
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AanM#m**+i>*>*JLHiS*>X},-*. FR225497 
&nmWm^£^X. m^Wnmm (organ transplant rejection). 
|5MH (autoimmune diseases) * l^«*fc 

»*t*t£k#*W*^^** H*4*H*W0 00/08048 

V>*. ^boWPK^ ^m^MM (inflammatory 

disorders), |**tt (diabetes), ***tt*0M£ (diabetic 
complications), *^i^it7t57 (homozygous thalassemia), 
«JMI^ (fibrosis)", fffWSE (cirrhosis), *H4tt#tt«tt 6 *L#! 
(acute promyelocyte leukaemia, APL) , J«^££ (protozoal 
infection), tf (tumor) fc*#***t*. C*tW6^0i5W 

M-C*,«Jt/>*td^«fcoV^T».OATA-l(GATA-l binding protein, 
GF-1, NF-E1, fc S VM* Eryf 1 ^^^5) 

< |SfcoT^5i 4: % JttJtJlL/h*»«M»»lV^*»«i?6ATA-l S&te 

2002-203901 #!&) 0 

GATA-1 tt, ^JfD-^5te^^^^^^^^^^^^*^" r5 
(A/T) GATA (A/G) 3^*X**B*»«i-*lWAlir*««-T?*>6.2: 
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/aeyI^«a-*^W« (l°° us control regions, LCRs) % T 
w ^„^ t ^ffi^t^5. GATA-1 mRNAtt> 

+&to^9X<DmXK.ht>T*K****>S>*'*- GATA-1 ite 

S^EB^C^Ptt^^^Wi^ Y. Fujiwara et al. , 
Proceedings of the National Academy of Sciences of the USA, 93: 
12355-12358 <1996)#J»>. iO****© SATA-1 ft****** 

fcm*JLfe*fcV^k#*«WU"C^* R. A. Shivdasani et al. 

The EMBO Journal, 16: 3965-3973 (1997) #JfJo 

mACKtt. *4K*>T4y*4 » 

oW^#4t5^ *»W#fetts-t©M#s ******** • 
o»tt^^*fc»Ktt***** fel '' rv '* GATA_1 ****** 

jfe«ra«&Kl«ttUTVN5 (ttJK 2002-203901 #Hft). t^l, ^W^^'J 

t/ict^HMf u^aa-?* ttot, HDAC 
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IL-2 it-e-^Rtf GATA-1 jft-B^^te^fllfffl^i* ^ *® 
HDAC fe(OBB3SICOV^-C«*flP3«!-r««t»T?^ £-©HDAC HDAC4 
HDAC8 tf?V>-ftt^l o % *>U< «^©M^^il^^i-^^i"^'^> GATA - 1 

&«HWT?*5^k«r»AUfc. HDAC4 # N-CoR 

H-g-frSr^fifc-fS - is HDAC4 i: N-CoR J:©IW$ b K HDAC3 U 
^^tS^t^^fco ^<>^> GATA-1 K&MSttO^*V^ 

Vvfe«»ffl» #mHDAC HDAC4 2^/Xtt HDAC 8 

©*ft»^»fc*iiwi-5fls'6'**:a«ii-^wr*^r. &ij^hdac4 t 

N-CoR fc ©MftwW, &5SfcJfc£T\ HDAC4 k N-CoR • HDAC3 
« 1 » HDAC4 RU*/Xte HDAC 8 ®3R#J P1«#J £Hrfr GATA-1 K£MFi£tt 

©/>^v> il-2 M^um^mrfxxn^'&n^mmmmmmMo 

« 2 » HDAC 4 RXfi/XK HDAC8 »iRW|lft#»«r*tf JliL/h«*^f^fflO^ 
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«3 » GATA-1 M3E|$i.$?&'l£<£>4>£^ IL-2 m$LVS.WMRX$ / Jlfef&mm 

hdac8 mmmm^'m^m^-r z> - 1 ^^nm^m D 

ffO HDAC4 &U*/Xkt HDAC8 MfS'l* £ S r t iliR^ 
(5)£IT (i) (i i) (DXn&^t*. fa/bWLWP^B^Oft^^M^ 
( i ) Wi%fcm%<0 HDAC4 HDAC8 R$ RR^JSte * MltT 5 , 

(i i) ^^ff © HDACg$iiiR&#$&i££r$l!J^i-5 N r.£-e. t£ HDAC W£ 

JfBUFSfttja*^ HDAC1, HDAC2, HDAC3 % HDAC5 S HDAC6 X HDAC7 @£^f PI 
* i& *!fe ft» £> 5 5 l »±© HDAC@#§5fPfi*?g'l4-T?;fc5 0 

«6» (i) ~ (i i i) ©Xg^^tf> GATA-1 jg&lffiH&iStt©^ 

feo-c, m iL-zm&MM&xfi/xtzfb&m^mmmi&Mtiiifi hdac4 

Rtje/X»4 HDAC8^^SH4*51^6«lK:P5.^rS- kZWrnb-TZ, «3» 

( i ) HDACK HDAC2 V HDAC3, HDAC4, HDAC5. HDAC 6 s HDAC7. HDAC8 

(i i) ^^^^^^w^tb^^^^ii^wi: hdkc m#m& 

(i i i) HDAC4 m.fc*JLn HDAC8 jft^^«:3&^ S £ t K X V #b 
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«7» SXT (i) ~ (i i i) <DJm&<5tt, jk/hWLm&ftm<D'J>ft^ 

f&&mMm<DM^mx»h<>x,m&%znmm& hdac4^.^/x« hdacs 

( i ) HDACK HDAC2, HDAC3, HDAC4, HDAC5. HDAC6, HDAC7. HDAC8 <D& 

(i i) %m&mm%i<D*:tv^tv*®i%(V>>wt&ff£it, mAcmmt£& 

(i i i) HdhCimfcTXtt HDAC8 - tK «t D#t 

frfc»*?K&JS^fc#<g-.K:©*ai&&5fc. HDAC HMfci&tt 4: ttlM 

«8» J^T (i) ~ (i i i) (OJiUZ^tes !&L'h%LWJrftm<0'J?ft^ 

&&mmM<Dmfc%mxh<>x^f&mmmMt> t hdac4^.^/x« hdacs 

(i) fc h3WJte^fe»^»»**t^#**«r***jr2:*^**. HDAC 

(i i) HDAC4 mte^J&Xf/Xfe HDAC8 jfcfc^ £ * 5 - k K «t 5 

( i i i ) (i ) ( i i ) fc<&W*«#&J*t8^ HDAC^ft^Xtf/ 
Xfi HDAC8 Jt^&SB^SitS t £ K:J: •? » 6 ttfc^^^ Srffi v^ fc^-a- 

«9» £XT (i) ~ (i i i) (PXS&'&t^ ]k/h*Ri£*>f£JB©d>>fc^ 
*ae*fliW»I©»^*Tfa)o'r^**HDACia*S!0 5 *>.HDAC4 t N-CoR 

(i) HDAC4St^&^N-CoR3t^£^£**^ **«^#5 ; 

(i i) mmmmmztem hdac ; 
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(i i i) (i i) T?#6ft;fcl»*ttfc*fe*HDACia#»©»*«i::*5V» 
X HDAC4 k N-CoR i ^fife $ tbT § Sr»*f1" 5 . 

« 1 0 » ( i ) ( i i ) <0ie4r-&t^ Jfc/J^Ht^flUBO^teV^giE 

3**^ -=>T, #»HDACR&««*>5t>s HDAC4fi&«©'> 

5 fc< £ t>-»&£tf HDAC4»£*fie«fcv N-CoRSfiK©'>4<fct- 

(i) RHDAC4jtt-fr« 6 F-T 5 jft^. 3tVN-CoR»-a-S&« 

10 (i I) «E»HDACB#ffl#, ttHDAC4»-&«eKkttN-CoR»-fr«6* 
£ <E>^-g-#7WSr Kiwi's a>Sa»5r*P*r1'5o 

«1 1»£*T (i) (i i) ©I5g*"£tfs jfiL/>««^^©^*V^« 

HDAC4&OVXte HDAC8 0»a*^»Wi- 5 t> <£> SrStti - * - ^ ^ * * 
15 : 

( i ) HDAC4&t)*/XteHDAC8 fr^iT 3 ftljfe HDAC m&M&&& 

(i i) HjRfcBJlSfcasttS HDAC4XTJ«/X« HDAC8 »m**W^t*«. 
((1 2)>SXT (i) (i i) ©XS4r*tP. Jfiwh^^f?^ V^ft 

20 »wfgtt**-r*fls**©ai«**^*>-= >T - *»HDAcna#?fO©5t». 

HDAC4 XO!/Xtt HDAC8 HDAC4 Rf/XH: HDAC8 ttRKjPtfS'Ki:© 

(i) HDAC4S.t^/X«HDAC8 jt^s^^lS^^^-C, 5 
(i i) S«E*3({»[*HDAC4 3ttJ«/X»4HDAC8 4*»6&y^f^Ki:*« 
25 HDAC t&&£&, HDAC4&^/X!*HDAC8@IMti: HDAC4&tF/X 

Ht HDAC8 4#a^ U tfV Ki: ©*g-^?S14Sr»3£'f 
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Cl 3» «T ( i) Ci i) **fc< ***** HDAC4Xtf/X*HDAC8 
(i) HDACU HDAC2, HDAC3 N HDAC5. HDAC6. HDAC7 <D&m.tik=F £ 

5 i2rT#b;ftfcS$^i£ ; 

(i i) HDAC43ttf/XttHDAC80«^«r*a**"C#6»^fc** 

ft ; 

**B?!lir*t5DNA. 
#1$ t i* 5 HDAC4 ^M^o 

**\ *^ **,»*u<»t 

((1 7» *»*©HDAC4»W/XttHDAC»»iR»M?«*««# : <-k» 
20 {{18 }) GATA-1 *&BL#»tt©**^ IL-2 *4B»5ttXt5/X»*ft 

{{i 9» ^mm^m<o^tj:^mnmm<DW^(o^(omkCA^ 

/JL\% HDAC8 M$U&U^M(0$im o 

25 
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m i tt^pcRKiotisstfet h il-2 -fv^—z—mmz-ten s 
731 m.mMm)f<om.mm^}<om^^^^^ir 0 ±m<Dmmmm\t. 

GenBank <D accession X00695 (^^: 6684bp) «fc «9 U » — gP 

5 M^tbfc P GL3 IL2pro &-gr*tbS IL-2 ^ — 9 — ' 91 ©IIS?IJ (13 
?IJ#-5§- 2 3) -T?fc^ 0 

B2ttvPCR(Cj:'oTi|ISLfct f IL-2 —®i£fc*5 »t S 

368 0**B2PB«>«l»»*«r^f". ±«©ai*K?>JW:, 
GenBank © accession X00695 6684bp) «t 5 A^ L . -^tf) — $B 

M£:frfcpGL3 IL2 pro43 \Z<g-£.tlZ> IL~2 ^Pf — 9 — ^B^K<Z>^S@B?!j 

(IB^ij#-^2 4) -efcSo • 

@3»,P CRlCioTiiLfet h GATA-1 ^ — * — fR#fc*5l* 
5 82liftS»»f^o4i:3£ia?!l©?»1B3lt*Sr^'r. -k©©iB*IB?im % 
15 GenBank <D accession #-!§• AF196971 113853bp) £ 9 A^ -t © 

— IfP (IB^lJ#-^-8 4) *Jttfc«-fl8t Ufc. T^O^^lE^J^s HJSM2 
T?tfs$4£*t;fc. P GL3-IE fc-g-^tbS GATA-1 * — 9Jfls©aM£E?iU 

pGL3-HSI-IEPro tc£*;h,S GATA-1 ^ P * — 9 — ffl^CO — ©II 

ia?u (ia^j#-^2 5) t*i)5o 

20 0414, P CRlC ^oTitlpgLfct b GATA-1 Zfn 9 — *5 

5 637 JfiSj!*Wf^t©*KBa^I©WlBIS*&S%i-. -b^^msia^j^, 

GenBank © accession #-$§- AF196971 113853bp) <£ 9 A^ U s -t © 

— «P (ia?«##8 5) SrttitftStfiR Lfc 0 T«©ift:£iB?flW: % mMM 2 
"CfEK pGL3-HSI-IE Pro GATA-1 

25 n<nm&w>n (@a?'j#^-2 6) 
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m 1 PCRfcio Ti^S bfcfc h IL-2 ^n^- — mm^ioWZ 

GenBank CO accession #-^- X00695 6684bp) J; V U „ -?:C9 — gfl 

M£*l>fc P GL3 IL2pro ^"g-^tL^ IL-2 zfn ^e — ^ — 'W^om^iB^lJ (@B 
^IJ## 2 3) -Cfc^o 

HI 2 li s P CRCi^TJtflLfct h IL-2 * *r — — If 5 

GenBank <D accession X00695 (^.M 6684bp) J; K> A^ ^<D — $f5 

(@B2?IJ#^3 1) &ifc$fc*fj$ t Ufc 0 T^^m^SB^lJf*, ^I^iJ 1 T'f^ 

M pGL3 IL2 pro43 (C^-^tl/S IL~2 ^ P ^ — ^ — H^O^^Ifi^fJ 

(lB3?!l#-^2 4) -efcSo 
l3(t s P C R}£ £oT*#i|>ILfc t h GATA-1 ^ a ^ — ? — ggJ$^ ^ 

3 821 ig^*f^f/J-oig^@3^J<DiSB^m^^t"o -k«©*ttXE3?0H: % 

GenBank O accession ^f-^r AF196971 113853bp) i !9 A^ U N ^ <D 

-n (ga^j#-^-8 4) ^itn^mt vtc D TgotSE?jiis mmm2 

§ Hfc pGL3-IE {C^-^tUS GATA-1 "7 d * — ^ — <^ g f 3 ?IJ s 

pGL3-HSI-IEPro {C^S^S GATA-1 r^tt * — — ^i$,CO — U<D&M 

HI 4 « % P C RlZ ioTJfifiLfc t h GATA-1 r/ta * — 

GenBank <D accession AF196971 113853bp) «£ «9 A 3= b „ -t <£> 

-gp (E5»ff8 5) ?rttMiLfc t TSoifeiSR^Jtt, ^^^J 2 
-Cf^^$ *bfc pGL3-HSI-IE Pro £ 5 GATA-1 7 o * — ^ — m^<D — 
tiKDm&M&W (gB?IJ#"8-2 6) T^5 0 
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hdac yif -< Aigp|^^oj^#$r^i- 0 

HI 6 tts GATA-1 te^l&ttjzijfcti- 5«-a HDAC T-T V A ii f ij 3§ §| <£> 
Jj£ij# (n = 2) ^^t, 
5 E7ft, ^1S0!I 6 Kl&^Ttf^^tLfc HDAC4 K 5 ^ ^ b^tf"^ 

IU8f4 N HDAC4 F5fy h^^r^/^M (H802K H803L, H863L) 

^ 5§ m-&fc*f&) tt il-2 ng^aHW**-!-. #^ 7 <D±<Dw.mn, h^y 

^7i^iX3 b 7° 7 ^> 5 Ffi ( n = 3 ) £^1% 

10 H] 9 # s HDAC4 K$tV b^#7V ;/&&fr3&^(H863L)te J; 5 Jurkat 

1 1 0 li, Jurkat X* HEL & 6 HDAC4 F5 t>- b^^X 

^^^^^ (H802K H803L, H863L) ^^U^cfcS IL-2 S-tJ 5 GATA-1 
^■i-5^#?r^-t- 0 -h<©S«s IE#frHDACU HDAC3, HDAC4 fttt-t H fe 
15 ©^^tSLt©, Jurkat j»BJj&-eo IL-2 V^—^—aa-e^T y*fe-< 
(D^m^^i- 0 T<Z>EW^ jEHfft HDAC1, HDAC 3 % HDAC4 & -t *t h <D & 
I^HSLt©, HEL GATA-1 it^^T y -< (^^^ 

EI 1 1 fcJ^ PEAK Rapid #0 J® (Edge BioSystems) *C 33 5 HDAC4, HDAC 5, 
20 UVAC7 <Dm%L, M.ZP\Z- HDAC4, HDAC5, HDAC7 J&* N-CoR Xt* HDAC3 2: 

B12», HDAC4 b^^f^-f ^^»flc(H863L)©«-a-flc^J5fc|6 

HI 1 3 (*,S?£.MHDAC4.RtJ ? HDAC4 h*#T4 ^^{fc (H802K 

25 H803L, H863L) *5 S HDAC ^ttSr^-f-. 
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@14 s^sfZfV y FS^^AfcJ:* HDAC-4 i.N-CoR i©Hl 

fPfflO«S**i-. ±^>EI«s HDAC-4 h N-CoR £ dS^gSf^Jl 1" 5 m&(D 

m^mw^m^^^v, t©hwu hdac-4 t n-cor t u^v^ 

5 HI 1 5 te, ^ y y Kv-^r^tiS HDAC-4 £ N-CoR t <^>*@2 

1 1 6 II, Jurkat gBJlS&tF HEL^J&i-*5it.5 HDAC4 4#^#? siRNA J; 
5 IL-2 JttJ? GATA-1 g?l^t5i®^/Tt. £££>!Ute, HDAC4 
siRNA \Z.M tt«, Jurkat fllJ&T?© IL-2 — atfe^T y -fe-f 

10 ^^^-r o ^©HI«,HDAC4#m6?J siRNA l£ §8 U T <£> N HEL &8 US "C <£> GATA-1 

15 HDAC4 Rtt/Xti HDAC8il^^)P£$^J^-^tf GATA-1 M^P£ 

*»tt<o6^*v> il-2 Mia<i3«xtJ«/xr3:*aEfiS*ajsn«»ia**H!: 

HDAC4 S.TJ?/X» HDAC8 Sftft) m^ffl £-&tr GATA-1 jg^lfiWS 
^^/>^V^IL-2m^|J£^^J&T^/X«^^ffi^^ilSiimiffl^^J«^J^ 

20 ]RXm*^WiftW^<&to(o^febm*&K>^x,mkCA3.x$/y.\x hdacs 

a^fiSia^JSISr'&tf GATA-1 j£&|&^nH&a>d>^ IL-2 K&ffi.«3W;&t* 

THDAC4 ^t^/Xte HDAC8 3l#l#J PIW^J J £: »n HDAC1 — 3 HDAC5 
~ 7 <£> HDAC ^^tg^Sr^Jail-rS i 9 N HDAC4 ^.T^/Xtt HDAC8 CD HDAC 
25 £ 9 WfiJtS fcO&VN 5 HDAC1 — 3 RTF HDAC5~ 7 <D HDAC 

g£5lf?£'l4&4« L*V^Xtt0fcafi&fc:«J*!l1ir1\ 2»0 HDAC4&tF/Xte 
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HDAC8 <D HDAC &mfe J &.&1®ffl-f & <D L^ 0 HDAC4 X.Xfi/JL\Z 
HDAC8 SIR MjW t LT», ^Ji«s HDAC4^Z>VXf4 HDAC8 

HDAC4 .&t£/Xte HDAC8 ©F^t^ b^^f^ A 

r GATA-l m^ia*»ttJ ittx GATA-l j!4%JilS!l1"5SttT*fc?iK 9 
jDf45ffittt?fcoTt>iV\ GATA-l j^£$J$J £>$l^ £ LTte, 
flE^l^^/v*T?^«ia!l^ GATA-l mRNA j^M^^M^ fiflR ft AO 4$ 

10 *S38fetfbtl«. GATA-l PI ^l^^^-e<2ir^^^^l<:i t? W 

its-HK-ts. ^f^wicra^ GATA-i ^£ia£i&i£ fix ^ie-rsj; 

5 GATA-l V/tf — ^-itfc^Srffl^-S I- — * — T «/ -fc >T (' <£ 9 Jtt 
GATA-l *^^^|8^brv^5J)illa«c^»^!Jft«F^|j»IJa^^*5V^■C GATA-l 
mRNA ^ L < it GATA-l £ 6 R <D$&m.A ^Mfe L T % S*t5i 

15 5.*fc.&5fls-frto&»;toUTWffiU;fci5© GATA-i m&m.mmik&r'J? 
ftv^ tli, GATA-l ^^.^PJ.*i- 5 ?Stt^Jt$fcStfii i: ^-a-^Sr^P 
Lfc^-g-fctb^Ttev^ t Srv^w fclfcrf ^ ^® GATA-l tt£&ft&H£as 
^ftV^^j^tts GATA-l UJS-^-i^ *]i^«7yt^|:J:Pffflf 

20 HDAC PlW^J*e^5 b y = * PV-'y (tricostatin, T S A) &&\fbfr 

■S o 
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TIL-2 m^Pl^^Jj £f*> IL-2 BP*,. IL-2^£££P 

SJffcK IL-2mRNA^©{E51, Sift V^VT»©«I»J^ j&S^ fcft £ 0 IL-2 

10 jg&lfi£JS14B\ mf&frW^tetovljmzxy^jfo-f-zz t&x%z> 0 
AfrWteri* IL-2 m^P£*^<14« N «3*i-5*»«l!:|B«§ti/fc J: 5 ic 

IL-2 l/^- * — atfis^&JfV** ^* s -^-7yt^ X it IL-2 

^^^-t?^mbTV^5^fB^^■ J ^|5f^±^^8|S^(^:^V^r IL-2 mRNA 5g V 

< »4 il-2 s e®coB^.*^?u^L.r, fF^ffi-rs n £ as-ct 5 0 

15 HDAC4StJ«/3C« HDAC8 «r<&t*JJn./>:K 

m&ft%<D&*^-&&1ftmffl\zM1rZ>. HDAC4 HDAC8il3Rlft 

^apT*^*po*8fe t «a^.-g-t>*r % hdac4 ^t^/x» hdacs 31JK&*jpiw 

'J>1$mk GATA-l S^P2«?g'I4i o|BfcH:*B|H4*s*>-5 £ k&tobtiX 

25 v^^fcfe, jfiL/h^M^f^^fis gata-1 m*£mwm&*i%m\z.vxm&#) 
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\C£oX GATA-l & V^ fl^i^&fFfifi-r 5 t t l£ <fc 9 s Jfc. 

f&mnmmt il-2 j^^^y-r-s^'fttr^r-rs h<D&mtft>ti 

GATA-i m£.$B. ! $f£&<D'j>ft^ il-2 m&.m.&fflRxr 
nmm<om^^tbox^ mkmv.<D HDAC4&-tf/xj:i hdacsb^pi 

*»Wtt, (i) HDAC4 XtJR/Xtt HDAC8 6*£ 

PJ.*?g't4tr^^U, ( i i ) *fetfe*«© HDAC HDAC 
@#lff PtW^'Hi:^ HDACU HDAC2. HDAC3, HDAC5, HDAC6 X fit HDAC7 g££ 
R&SFi5*fea»&fcS#J: 1 £l-hGD HDAC @#|f Pl#®1£-efc 5) 

20 «J^1"5 c £ £r-£&\ GATA-l m^ia*»tt©d>*v> IL-2 M±V8.WM 

Rxf/xfc$!,>m&mffiti&mMmmm. & 5 jk d> ft* © & v> 

^W^^&Tn HDACU HDAC2, HDAC3 > HDAC5, HDAC6 X it HDAC7 P-i 

j: 9 a^stus 1 k±o hdac mmm&m&.&mm ts 

25 fr<5#*> L<te HDAC1 N HDAC2. HDAC3, HDAC5, HDAC 6 X H HDAC 7 W 

*Ra*»tt©^Tas»3fe*HS. ft*5 % ( i i i ) ( i ) h ( i 
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£ y) JftflcWictt, #38gHWU GATA-1 j^5feRi.#^'l4<0^ ^ IL-2 iH:<fe 

m&%mT*/y.}&frm&m®LMi%m®.mw. tb&\i* &&&&&&& rv> 
&ummi&i%m&^ffl& uvAC4Rx$/xn hdacs »*s? , ttsr»*i69fcia 

fS N ( i ) HDACU HDAC2 N HDAC3, HDAC4. HDAC5, HDAC6, HDAC7, HDAC8 

<D&mfc?-$:^m£-&x s mmm^ntc^^, ( i i > ^^-gupmc^ 

10 n*JX*«*4bS£##3*, HDAC g# Pit *£<&£r*B!|5tU N (i i i) HDAC4 
3tfc^3Ui HDAC8 r t J: 9 *b &/§i^ 

fc#-g'fc:©3MIft«JU: HDAC #*«tt&#H*0-f.3 5 - 

15 fcB*#««r««m® HDAC g£ lit «-|&£rzl]^U. (i i) HDAC4 

aae^ hdacs i€f ^ni^ts ^ tKx y&ibtiftmmm 

«r«E*«jftfc*#$*^ HDAC gflif«i££?l|£L N (i i i) (i) £ (i 
i) t <D&mt£&%&%i HDAC4 Jtt'fc-^.&tJVX HDAC8 

w h iz J; t? #?>tb *rfflV>fc»-e-|c©^S^flej id HDAC 

tt>lf*U< Jurkat *Bia (ATCC SI6## TIB-152) # /B V "» £> *b 

•S o 
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^■mmit^m, m&m^&wt*^ mm^<n&b®z<{k 

X. t£ % HDAC P£##J (00 ft ti, M mteM% WO 02/085883 |W» 10 02/085400 
S\ WO 02/076941 WO 02/062773 H3fg WO 02/46129 

W0 02/07722 P^35 WO 02/06307 -^N IH^ WO 01/70675 -5^ (^0 
WO 01/38322 -i§-, IhIH WO 01/16106 -5K Hl^ WO 00/71703 ID^ WO 
00/21979 I^Sfl WO 00/08048 ^ ; ^HI^f'RkSI #M 2001-348340, # 
^sp H-302173 ; ^@#fF^M<^^ US 2002/0120099, US 2002/0115826 ; 
ftmi&Wf^ 6, 638, 530 1^^ 6,541,661-^. 6, 399, 568 -?§-%# $0 

[wAcummi tte, wAcmmm^^mmi-^^^i. sp^. hdac 
mm z> vctm & v» 5 <> 

£V>V^ #^<0 HDAC T >f 1> ^ W A «£ 5 Jtt T * * 4§L "C *> o tT t> , 

lXfi2Bl±W HDACT-l- yf-V ^ I- J:*KT-fe*\MbJ&tt*C 
fcotUK rHDAC4#*^ttJ fctt* HDAC4 M£5I&Ti?^V 

fcSHt&v>v^ rHDAC8BP*»ttj ittx hdacs k J; ajttr-fef MbJStt 

£V> 5 . HDAC1 HDAC2 g**S&tt, HDAC3 HDAC4 

HDAC5 SH^tt, HDAC6B**&tts HDAC7 If^iSttl^oV'X t> IUIS 
-C&S. HDAC@£ States $&^IC<9 
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-T5?£'I±S:V^ S #^CQ HDAC T-Y y f"V A J; £ j|& r * ^Wfc % Wm&) 

5 }£'&£V^ % rHDAC8 W^mmtB'&l tfe, HDAC8 K £ 3 T ^ /Wfc £ 
j$f6lJ-T5?S'l£&^ 5. HDACl g|Sl(5§.^tS<|$ x HDAC2 gg|Sf|fi#f£f£ % HDAC3 
gimp!^^ HDAC4^*P£$^'l4s HDAC5 S£|jlR&W?£'f£ s HDAC6^mPl 

nDAcmm^^^mm^^^xmm^ti^mwt lti^ ^^5>^-e^ 

10 *P©lf ^fffitS r. t 53^ ft^&fctt, [ 3 H] 

SliLT [ 3 h] r-tr^/^Mgb: * fy^fit§f^> C 3 H] 

7 1? 5^*I!f5 t * h^te^ Jurkat |fflJ5a^^#5 r i ^-tr^r e o ;«r#l&f- 
f±, ^T^ii<9-efeSo 10%FBS > -J^i/y^ (50 ^= y h/ml) .Rtf* 
15 M//f^f->y (50^ g /ml) Ufc RPMI-1640 *gi&t;i:fcV^ N 

1X10 8 <D Jurkat ^fl££r, 5mM b V V A ©#ftTv 300MBq [ 3 H] 

a?***- h y vj* t 30 #fs-r ^-<- h l (5% co 2N 37°ck st^a. 

-y (50ml) ^tHlliXL, }&'t>#iif (lOOOrpm. 10 ft ft) }Ci?)l|KAL, 

y ^mmm^±m±m.7hx 1 ^LfciM&Tfc^ufc^ 

20 (10mMTris-HCK 50mM M^KSt^ h V V i» , 1% Triton X-100, 

10m?l MgCl 2> 8. 65< *yn-;*, P H 6.5) 15ml S 0 tfVl/7.ifr 

^it-FJ if — Va ^ (30* hP-^) ^Sr^'L^lt (lOOOrpm, 

10 #|HJ) fcLj^HXAbs 15ml -I? 3 HJgte^b, #C{C2k<ftLfc 

(lOmM Tris-HCl, 13mM EDTA N pH7. 4) 15ml 7? 1 Z> a 

H 2 S0 4 68ml £• 0.4N ©SftgfcfcS J; 5 KMx.Z> D A°OX 1 f^F^ * 
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-hbfc^ 5S'fr#Ui (15,000rpnK 5 #RJ) •£ 0> _fc ?f £ T 

-fe h >- 60ml t m-S-f-Z. Mtffe&JK^ -20°Cl?i^^-r ^^^.-<— h Ufcm 
mMW!)&lBlU-tZ> k \z. £ [ 3 H] Tir^A^H&t * h ^£#3 n 
[ 3 H] Tir^/^^fc * f :/&#5;£^K:oV^te, 09*. 
5 f2\ WOOO/08048 -^- > Yoshida, M. et al. , J. Biol. Chem. , 265: 

17174-17179 (1990) f£$r # fig Oi to - ^ £ 5 £ L T# tlfc [ 3 H] T 
ir^vtffgit: * h ^tt s m^ftMffimiz&M m <? m x 

^^"t" 5§§l-^:? ^ — Al, in vitro transcription /translation 

a ^fe (electroporation m^^?L80 Hm#S?-e<k£p£>^§C 
25 feTOIri^5rii5ft % #CRg^£*b#V> 0 
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m£*L5 HDAC@£l!i?£<H;-£;S-®#&V^ N HDAC * ffi'J J£ 1? t -5 U 

HDAC ^O-efetLf^, HDAC g^ff^gp^ff jgl £ 

nyt'bcD-T?feoT ! bKj^^{c|tSi$ttfc i b^)-efco-ct> J;v^ 0 hdac gfm 
Sf4^^"-rS^IS^#^fi, X^-eHDAC^^tr^mb-CV^5^J^ N *fc 

^*Bfl&£i#« L > ^<D*&ai&Bjfa<E>}»i£^e> HDAC iiSttlrftSI^ 

m&'&zfr&izit, m%.&, # HDAcjg^^^ig^^^ ^ — ^ia^ji^.s 
m>Acmmm'\&&mirzmfr*#iMimft£^ 0 hdac 

#!I?U*\ 5i^^^<^ ^-{-iSMLfc^ HDAC 
iS'S?-^ ^> N in vitro transcription/in vitro translation £r ffl V> 

T# hdac «^?I^^o«f 6f #5 r £ #s-e£ 

20 3 o 

HDAC^^O r^5>M^J HDACg^|?m<ft£$!|ji&T^ HDAC 

m WOOO/08048 Yoshida, M. et al. , j. Biol. Chem. 265: 
p. 17174-17179 (1990)«B«©^rife^JJ:J; ?>fTJfc5 i 
25 *p#HHK3;ftfc HDAC^m^, ^K^ff^B©ffi©«Mfeti 9 $ fcfc 
K««fc»«t5ii:t>T?#5. ^MMi «»J^« % giTcolt 
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SitSfeSrffiV^S t. fc#5-e*S. flfcfcJfcx 5X10 8 <D Jurkat 40ml <D 

HDAHS : 15mM V I'M* V P^, 5%? V * a — jUZuXfi 0. 2mM 

EDTA, pH 7. 5) 40ml I^ItS, >f Xbfc^K 

3s-fr#lt (35,000 x g, 10#W) KX -oXm^miSL #b*Vfc^&. 
5 1M (NH^SO^jlWjstfcHD A««^20ml *T?#*S?^ 5 „ #C 

^^^-V^ift^IU, jfc'fr&Hi (35, 000 x g, 10^-rfl) tio 
-tttm'fbi- So (NH 4 ) 2 S0 4 3.5M 3; T?_h# £ -fr 5 d t fc J; 

«T»e 10ml -etb^HD A^W^ 4L ^-e^^f-T 5o Ilff©f 

10 X^/MSMft&x- HDAi»tWblfcDEAE-t;Vn-^ 

(Whatman DE52) (25 X 85mm) d — KU> HJ^^SB (0—0. 6M) O 

NaCl»*S 300ml KJ: D*ffl$*5. ^<D%H&^ HDACB*#iSteMU 0.3— 
0.4M NaCl m&mftlZ.3S\,^Tl¥-- 1 \?—* b LT jlft 5 0 

15 mWkVX [ 3 HD 7tf;vl|txfy^t5i^!Ut [ 3 H] T 
•tf-^fltT. h 1/ 10 Ml 90 m 1 \Z.Mx., t&&tyi& 25°CX 30 

U #Cffl£;ftfc [ 3 H] Mfc^l^^/l' lml^ttm-r^o S&ttfcs & 
&J1 0. 9ml & h^^ls-Of- ^Va ^j&f-^-L, d It 
20 ttSriB95t-t-S d £ lUot, HDACS£|^l±£riiB!l;£1-5 d fc d$-e£ 5 0 % 
& « H <D * # T *C # ^ © HD AC ft $ ?S =£r » 3t 1" 5 ^ ^ tt s & 4b 

flTf±x c s h] 7tf;nnt b ^ iom i b^mm 90 u i t <om^m<o 

mUmm^M^LX^ ELfo&MteZ^fotZX^o **5, HDAC M^'ft^J 
g©ffitoV^tt, [ 3 H] 7*-fc ^vi^Hfc t: Fy^IfJ:t5l^(' 
25 f4 N ^J^.f^.@i^^BB^\7000/08048 Yoshida, M. et al. , J. Biol. Chem. , 



WO 2004/061101 



PCT/JP2003/016895 



23 

265: 17174-17179 (1990)^. ftytWM T ± it^Z? ^ K & m W b "f -5 
#-a-{-«, 0U*.fS % i^Pi^ 17001/040506 ir 0 

5 fNi~5lfcfc465I##* b< J43B&$*b5j&S x HDAC1~3 HDAC5~ 7 <£> 

HDAC iMtt^SlfflfS £ 9 t> HDAC4&TJ« / /'X{i HDAC8 <D HDAC ggj}f?£ 
'(4* «fc 9 »Mt5»W*MLtfc i9»ll<tt, HDAC1 

~3 RXfi HDAC5~ 7 <£> HDAC L *^a»Xr±3feff« 

f>0 HDAC4^t) ? / / X» HDAC8 <D HDAC #3fcSte&»fM"t _ 5 : tt»4fcSr8S 

10 ^-^^tbSe 

*fc, *5IWW:> GATA-1 K&lfiSi&l*©^^ IL-2m£ffi*5fRIRt* 
«l*!l2Rl©S**:*rSfeT?*>o-t\ ^Hlfe HDAC $L%ffl<D 0 HDAC4 t N-CoR £ 

15 lcB8i-5. mx.lt, ZCDjjmte, (i) HDAC4 3te-?S.t^N-CoRjt^^$T 
3§5l£-grT N H*Xtt&#fc&t£s (i i) HDAC Ifi**!! 

£*^£itr s (i i i) (i i) -e#e>*l/fcBP**i*»HDACHL$S!lOj!B 
•g^^SS^T HDAC4 t N-CoR £ <^^^^^^J^ £ *LT V 3 ^ & &M$f 
t5 - t 5 „ ft, r^^&tC^^X. HDAC4 Stfc^-.K.tFN-CoR 

20 afcfic^-fcin*^ § fcfcHDAC3»e^-S:»a$*T^bn«»3(i?K*^v> 

T% £l^ 0 ^ vm-fr. HDAC PlW^i|0#^ET^*3V>T. HDAC4 t N-CoR 

2fcV HDAC3 £ <Dm^^fc&&ifc*^&^X^Z7b^fr&M$T£tbZ> 0 ± 

te.?jm<D (i i i) }r*5v^x, m&fc&i&j8.£ft<r^z>fr&ii>&Mtif-r 

S2f*££ LTfi. SEM^^X^e^iftSrfUffiUfcft^fife, 
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l£fc, HDAC4 t N-CoR i O^"^^^ * Kl 5 GAT A- 1 M£. 

Pl^?g'&©'>^ IL-2 m^Pis^JR^/xfi^^fe^^flSitmp-aw^J^ 

h 5 v % i * jsl /j ^ m ^ ^ ^ © ft v ^ ^ #j ffl n it m n -r * it £> k % n§ ^ # 

10 5 e iOlttfy-A'f ? Ki^^f ASrffiv^5#^, (i) 

HDAC4g6SC<z>^:fc< £ % — p$ & i*; i? HDAC4 I^SfiS^ = > ~ Ki"53t 
m*. N-CoRgef £ t-*PSr^l>N-CoRiB^a'e5tSr = — K 

i-saftte^&JftBfl&rt-TM&m**. (i i) %fc«4fe« (0*b<fi, fcfcife 
HDAC P£*3!|) # % HDAC4»<£-a 61 t N-CoR £ « t ©«^fle3£/fc 

15 *i§t5A >: 5^**«ft5-fcfcJ:oTx HDAC4M^® &St t N-CoR 

HDAC4iB-g»aeiIlis KVA.C4W&K<n 0 *>.s N-CoR £ till flUBi" 3^5 Jfc 
&^A,T?V^*Lte* ± V> AS % HDAC4 aBSt^#«r"£A/'t^-Ct> |D#^ S 
N-CoRl4-^ge««.N-CoRge«© 5 *>.HDAC4 tffilffffit5ii(i 
20 ^3&©RD3) Sr^A/-ev>Jx«J:V'»dS, N-CoR a 

T'l/^Tt) HDAC4^-^ae®SlO ? N-CoR^-^aeR». -ttt 

HDAC4 SeSWN-CoRl&f ©- gBXfi^T fciP ^^P® 
H^ft*® DNA*fe-e- K^'T ^ GAL4DNA^^K^^f^^if) X 

tt^g^tstt-fb K*>r ^ (0y*.tf *vpi6 ?&ttik; kp< w«£ a?) sr^-st*. 

25 aUx HDAC4 jtt-a-aeit^ DNAj^-^ K7« VSr-^tf^lCl*, N-CoRlfe^ 
aeftttflB^^ttflS K^-f ^Sr-^tfi HDAC4M 
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( C ) (a) (b) ©»M**J**v*-*tKJ:<* (b) 

M# (a) Stttttt«S«. HDAC4®1^ 

GATA-1 V IL - 2 ^^ Pfl *^ tt5: 

tf/Xtt^ftaiSlli**'*' 8 -*****"*"*^**^ ******** 
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m<D'j>K^&&tofflfe®i : £ : &-i'z $>>?x^®l®. hdac urnmo s 

t>> HDAC4&tf/XW: HDAC8 <D%%m& SrSpfWI- -5 & tf> & 5! 1" 5 £ £ 
J: 5^&(cit5 0 ££>^&:te, (i) HDAC4&UVXte HDAC8 
5^fl&«ifcHDAC Pl^#J£*#£i2r, (i i) ^te^BSi-^tt 5 HDAC4 
5 ^t//Xtt HDAC8 ^^4^S'J^i-5 C %#mi-r^o Jlr^&tH-te, r 
(D^jmila, ^^"TS GATA-1 mRNA N GATA-1 ^ £ |TX fi GATA-1 Vxjf— 

^BJtt. GATA-1 jl= ^PiL ^^^eV^ IL-2 M£.$LW?H5^. : %: 

10 ^^^^^^TfcoT^^^ HDAC m.mn<D 0 *j,HDAC4 S.t^/X« HDAC8 
t HDAC4 S-UVXte HDAC8 }) ~y \? k <D tg&&m$l&) Pl^-f 5 

tiO&jl^-TS^fetCllS-r 6 = -OlfrifeFt. ( i ) HDAC4 ^t^/Xfi HDAC8 

m.fc**m*iLis&x, mmm*mfr&\z s (i i) ^^^^^^hdac4 

RV/Xte HDAC8#^#JI> Ki:«^HDACPl#^Jt^^$ii:, HDAC4 
15 RU/3L\Z HDAC 8 IPJff £ HDAC4 & /XW: HDAC8 !J jtfy K h (Dfa 

rHDAC4 ^.l^/Xte HDAC8 V tf > Kj W\ HDAC4 XV/X 

HDAC 8 fc4##|fi«)te:Jlg'g-*-3 4fe5I<©(f»T? N HDAC1 — 3 RXf HDAC5~ 7 J: D t> 
HDAC4&tf/Xf± HDAC8 l^tS^tt^i «3 3&l>4feir 5 . ^tt 

^b^PS^fo&V^ rHDAC4&l^/XW: HDAC8 #^69 P 
# ^ KJ LTh£,HDACl~3 Rt; HDAC5~ 7 £*J-f" 5 fS'^'&tfSil 
X«^-a-^tt^^K6t)^#^-&-f N HDAC4 2fctf/Xf± HDAC8 fcfcrf 

25 £fc, Ji3B*-feK:*5»t<5XS (i i) Tftt, rHDAC4 Xtf/XH: HDAC8 
#J|l& y Kj U< /B V» *> il, 3 # s l~HDAC4 RTf/ HDAC8 ^ 
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1$*tty afS' KJ fefflV^^t^^tS. THDAC4S:^/ / X» HDAC8 ^# 
HWy^^KJ HDAC4;&tf/ / X»HDAC8 t»t5«^»tti * 

HDAC1-3 Rtf HDAC5- 7 <£> HDAC fc#t 6*HNStt** £ 9 5$V>«, fc 6 
V>«HDAC4&tf/:*ttHDAC8 fc HDAC1-3 K-tf HDAC5- 7 ~©«S^i&*fe# 
»^iaj^n?fcS4fcK*V^5. *5SWKl*5V>-C N rHDAC4 Rtf/Xte HDAC8 
W*«jy^^KJ !"HDAC4 S-tf/Xte HDAC8 ##^#J y KJ & 

£i:*T rHDAC^&tf/Xtt HDAC8 V ffls KJ If * 5 . 

±!B#8H' *5 ft § Xm ( i i ) HDAC4 Rt^/X tt HDAC8 B*$ 

HDAC4 /Xte HDAC8 D^VKt ** HDAC K# 

>f (binding assay), «*^«f»* » S W^»*T?^» © £ « ^ 5 £ 

hdac 8 ®mm v ft-y F*«*WK:ia#-r s***A¥-r* ^ * *. 

#3§l^-e?i, HDAC4ibt. »*U< tt.'t hA*«>HDAC4«SfflV^ 

tt5l©*V^5 (#JxJ3, GenBank3£&#-i§- AF132607 ©**B5Ua«=» 
- FfSSSS). HDAC4!igige« bTte, BW#*2 1?*S*i5T $ / 

©ffira44<0@£f±^;tidUNCBI(The National Center for Biotechnology 
Information) |I^t^t^i57U ^S3?<J T 5 ^ 

syiJ^^IWe BLAST £r7*:7*^f£^-CJ3V^;L fclJli 
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00/10583 fSrW- 

|iq*l^ *JSWCft, HDAC8 £ U"C> #*U<», th**©M>AC8 
A5 |^W t HDAC8 £ 131% BW*8^4ft 

575;»i5(t*t«6f6#»m«>it#^*^t* HDAC W- 

G«Bank»*##HSA277724 ©« 

HDACS^BBi-S^JNBlJloVMrtt, 08*.»i> Joseph J. BUGGY et el., 
Biochemical Journal 350: 199-205 (2000) *#JR© £ * . 

*fc, **»ttt, N-CoRkb-C. 0*U<tt. t b**©N-CoR# 
/flV^*l,6. H-CoRktt. **** BW»*2 2tf**ft 

5T^«B«^t5ie«B*« 3 ^*®« S ** ,,? * ,0 " C * HDAC4 
^HDACS k**#*»**C***«>*^5 <«*-»** G«nBank»*#* 
AF044209 ©*KBW* = -Ki-««e«).MH;oRWIftfrfcUrtt,BW 

»*U<ft8 0%K±, t9lff*L<tt90*»±, *feteff*b<tt 

*>t?#*. *38B-CH:. N-CoR«> HDAC 4 (j&RKJfc Ct HDAC4 R 

HDACS^M*) fc«^*r»*tf«*t«J:v^ ^i5*N-CoRib 
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T s _k!BKl^&f tc t> C9C9flfe,l-> Matthew G. Guenther et al. , 

Molecular and Celluler Biology, 21 (18): 6091-6101 (2001) m^M^ 

&fc N ^JSWTftts HDAC3 LT, £r*U<te, t h * * <D HDAC3 # 
5 /B^fcifLSo J^WKWu HDAC3t» % ^Jil^ E2?U#* 1 6 "C^ $ *b 

mfe^Z^-tZ *>0, X&HDAC4 (&>^J&bT HDAC4 - N-CoR^ftO 
5 5 ^<^&V> 5 (09*.fc£, GenBank U66914 CO^^IH^IJ 

flSn- Ki-5aB*t)o HDAC3 Ut», 1B?U#-^ 1 6 "C^SfbS 

io r ^ / gfeia^Jfcfcv^-c i xte 2 nairor ? y i^tis tt#n£ 

S2?iJ#-5§-l 6T^^n5T5 /miB^J^s 7 0%£A_h,$r;i; L < 14 8 0 % 
&t_L, £8ff4L<l4 9 0 9i£l±, $?,I^L<tt9 5%^±©fflH 

15 HDAC3 fc N-CoR toMfr ( & ISK j£ C X . HDAC3 HDAC4 - N-CoR 

flc <t G>ffi fcte^ftO tf)$?#f JC&V^-Ctes HDAC3 tt, HDAC4 fcifc bT > 

HDAC4 - N-CoR«^#) t <D J^tS $ *L«t«f L T ^ *L«i&-f L t HDAC & 
sH^^b^ < fcfcJ:^o HDAC3 ^§8i~?)|¥j^ffl{3.0V , >"C }4 N 
Molecular Cell, 9: 45-57 (January, 2002), $lX$ Matthew G. Guenther 

20 et al., Molecular and Celluler Biology, 21(18): 6091-6101 (2001) 

£ b *3&0§"?»i* HDAC1~2 N HDAC5 — 7 t Lt, £J * b < t h 
^5(5©^©dSffiV>bn5o Ati^t-ft, HDAC1-2, HDAC5~7 tt, -ttl/^ 
ft. GenBank D50405 ^^SIB^IJ (HDAClK GenBank^^#^- 

25 HSU31814 <0ffi£gB?U (HDAC2) N GenBank AF132608 ©*&3£Sl?iJ 

(HDAC5K GenBankS^ff-fr AF132609 ©MBB?U (HDAC6K GenBank S 
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&$# AF239243 (DMmm&l (HDAC7) # =» — Ft51 Sf S^^i^^ 
<0&»#^fcoT.HDACfi*SSEH4 t>0>T?&3. £fc,HDACl~2, 
HDAC5-7 t ITfjt, -^tt^tb, _L1SHDAC1~2, HDAC5-7 

5 *P$tbfc^M^> M^#]DP#:^^^-^$n2>o *fcs HDACl-2. HDAC5 
~7||^ilt, -^fr^*^ _b|SHDACl~2, HDAC5~7 5 T 5 

/ ^IB^iJ t,70 L<ft8 0 %^_h. L<li9 0% 

i^\ / ^^nuM^x^/jL\-i^,^.nmmmmm^mM^-o^x^ gata-i m 

^ HDAC4 RX£/yLte UDhCSm^Umn^m^ir Z> ^fe fcitS. GATA-l 

15 ^/Xli^*#T, GATA-l &^^X^mUTVN5^fflBS%^^^ 

i#*iBJiS^<^^|BJiS}vl*5V>-r GATA-l mRNA, GATA-l SfiWXte GATA-l Utf 

r ^•fe-r ^J^^m^k, GATA-l l^jtf — * — 3t^-7-<^>^^ 

n%k®iB&b u-cte, gata-i ^r^^i?^mbTv^s^sa^^^]^j3g^^^ 

f^fflV^5r £ J&ST?* 5.4$£<&*BJ&**^fc)ttj&*l*IBjaJ&S GATA-l Sr^SS 
t^^LTV^^^!^ -ttbfeHSlSH' 33^5 GATA-l mRNAXte^SfC 
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fclSj£S;h,fcV>3&K fc)*.tf N t h**©HEL«BJ» <g*6## JCRB0062, 
Japanese Colloction of Research Bioresources) ^V^u^T?^ 

GATA-1 mRNA £ b < U GAT A- 1 HDAC4 J&tf/Xtt 

HDAC8 GATA-1 E^PB.*^^ ffMffi-f 5 #^i-*5 V^ T s t*lfeffiBl!& 

£ HDAC4 ft HDAC8 P& S * 5 # * ^ "C » n HSa©« 

««EtJ: HDAC4 &T£/Xte HDAC8 Pl#£!l & Ss^D L T > £V>„ 

GATA-1 Wtf-^-tfi^^V^^-^-Tj/lr^fciO HDAC4& 
0 /Xfi HDAC8 R&MI© GATA-1 m^P&Wt£^ 5 *5 ^ "C N 

WR*BJSa«r HDAC4;ftt*/Xtt HDAC8 Pfi^#J £ £ * 5 t bTtt, 

>-^<3D5t^^#A«fe{'± Vmmz GATA-1 Vtf- 
^ 2H A-T 5 tff« » HDAC4 Rtf/Xtt HDAC8 

law^Sr^JBi-ttrfiv^o #pi£u<», gata-i v#-*-sns^£^A 

| n jftgiftic HDAC4S.-0 ? /Xf*HDAC8 PJL^J&iM UT. $ b ^Jft^-f - 

GATA-1 mRNA (D^^.*». Witf^ W*«Hia** 6> total RNASr^H 
^frulMb, MRT-PCR^!) 7^N^RT-PCR^Ii 
^fT^©SMRT-P CRliaot GATA-1 mRNA (D^^M^tt 

GATA-1 SeS^li^ffi, 08*.tf. HDAC4^^/X« HDAC8 Pl^^!|69 
^^T2&tJ ; #£^#T{£&#*Hfc.$H$2#* ^jStH^^'n^^L'N^' GATA-1 fctft: 

LTtts Stl*ttRHSt55**JSE?BSjefe (R I A&K ELISAft (E. 
Engvall et al. , Methods in Enzymol. , 70: 419-439 (1980)). &ftln. 
T'y-^^s XtfyhW:, m^m, (Ouchterlony) 
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fis^30l-!53l, BgfP 57^3^50) ^JffifS w 

lv>. ±f&2&&fc&m^irz tz& fry ferns tiz^nmnk it 

fi. _hx£ Lfc t HUHco tf>£ffi^<5 c t as-e£ 5 4 

GATA-l Vtf— 3ftj5?-0>3&^fi»4 % GATA-1 — ^ — SS^Bc^ 
&JBV>S — T^-fe'T l^fFffi-r?)^ fc2fST?# £„ r GATA-1 V 

10 ^-^-jfife^J fctts GATA-1 Jte^^te^fMWtHlfcfc Vjtf-^—jft^ 
^fc «rAX«ncS*&£*fc DNA^f^ife^V^ 5. GATA-1 0 4E9ffl« 

L-C{* % b h GATA-1 aft-fe^f- (GenBank Accession Number : AF196971) 

<D I e:/** — ' gg*£.RT«tf>-L» 3 . 5 k bttifitziStfrT^FtfE-f 
3HSI« (DNase I SiflSESttli*) DNA WtfaSffl V^£> *L 

&{ft#UTV^5<D*fc&^e«St**HJfefc:i8»*5^&© GATA-1 jftfe^ 

GATA-1 St'g^OT'n* — * — ICO^TS, I E yv^ — ?—RXf I T 
* — <D<P- ft < t h 2 mM& : {f&-tZ ) £ <t tf**P ^tLTV^o r CD 
20 5 HDAC R&#5HfcJ: 5 J&L/.bt8»dl>flUB k ©BSS^asVT te, &Bn$3& 

&j&sc:fctt5te*fM»fctti*teB3iuTv<»5r. t^^j^uTv^s i e^ 

25 7 k b rt^#^1-5l3?!lk $ &KJi«E»CflF«E-r* HSI fijg (DNase I ffi 
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site##*EL. **L*»fctt6 0«Ut#mtfC. GATAfc^flJtt (GATA 
binding site) E-box * ^ - 7 «l 1 0 R ^ot^5 a 

*»*»**5l«*J!.b*i'*< ftSiJi^fe^ 5 (p - Vyas et al " 
Development 126; 2799-2811 (1999)). - <*> GATA-E-box * 5 s — 

CTGTGGCCACAG IB?U (S?J#f8 6) &TJ\ GCf:ftf«^#ftt5. 
G C ^H^ETSCJS^mafc^SGG 
AAB?Ui5#St5 0 -^^©@a^JSr^^GATA-lHSI^^^5^s 5' 
ICCACC site &*}ft£*Tt>, 

fefrbSa^ GATA-E-box motif 4Tf^$*5ks ^te^ ^ci" 5 » 3' 
{jUKio^-Cl** E-box ©T»2 5 offi3£*r*-e ^ 

©Bfln?****'^* 5 * fcail b GATA-ia^^^ I E^P^- 
^-laS^^M (-789 *>fc+30:*S^M*&£*r+l ^5) 819 
«S»Sr-^tf ^HB^-«^ HIS WkUT 637 m&M ("3769 

«,b-3i33)fc^tf««ftAX»RHIIIf**fct>o*»^*c:fcasTf#*. 

GATA-E-box motif *©#**»2Wtt4fcfc:-^-Ctt, M^^DN 
Kf SfllJfiit^^tTiJB^^aWtt^ (3' -non coding 

region) 
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=, - k r s mRN a « ,m m ft -e * * » & # fci* * *> «> *> * - * * s M * u 

^fc t ©l?*5ri#a* UV^.*^ A- (firefly) 

(Renilla) * * © /V *✓ 7 * 9 — « > T * 

*y7^7r#-««^ l-^-* 1 ^^ **** 

(GFP, Green Fluorescent Protein) iHS'^K 
gef (EGFP, Enhanced Green Fluorescent Protein) £ 
-jfjVVxi^? — if ( j3 -Glucuronidase) Slfc^s 
; ^tf;vf?y^^^ (CAT) *>f a***-*-** 

^^y-if (horse radish peroxidase, HRP) ISf* 2? « - 
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So 

Jzt&<D GATA-l VJtJ?—^ — Mfc? tl^tl? n—^lsy^fZ — ^ 

&&M©/W>'7^7--t?$li£»fc^ (luc+) %=2- KUfc P GL3-Basic 

(Pr omega Corporation) & if £r/B l^tWf, _kj£tf> DNA \Z.fc 
MXZZ B ^:£>#, fcWLfc'** *-S:*IMISfc-iB«Jfc:i&AL,T, Utf 

GATA-i jSdfea^stt^^j&v^ il-2 m±V3.mMRxf/jtte$!,mummti& 
mmm^M^&myiirztczxD* y h iciii- 5„hdac4 hdacs 
ii & m pi # so & -g- J&. /h ^ m & w m <d & & v > & *g p> m m m & © ^> © as 

I^yft ttli, ( i ) HDACK HDAC2 S HDAC3, HDAC5, HDAC6 S 

hdac7 (D&m.fc^&ftm.zitxntbfrfrmm&s a n hdac4rzf/x 

So £ <b f-s .tiers' hte, fl&©#fi)c4fc-^ffiffiBiW1H»Sr^A/T?*^i- 
s r. £ # X * S o 

IC £ o T # b tb JfiL /Jn « i$ 4> f£ <*> 4> ft V > & 3g Iff] M M x & 5 V > }t GAT A- 1 

mtk®.mm&(0'j>-ft^ il-2 *^ia$»i&tj«/xfi*ffisi^«iji&it*iia 

±ot»&iifc^*tt, JM>&^ft^<Z>^ftV>;fejg&HilJ#K GATA-l 
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m & m m s * <£> '> * v ^ i l- 2 s ^ m # an > *s * & sk * m m <p- he m <d >p- * v > 
mm&&m&, *^st7t$7, ffi&ffi, frag, ft&Btnrtt& 

DK&j&ife^, >btt % W»> BfSis ti, s.m. nm, JWu m 

5 m. 'hm, mm, nm, mm&, mmmj&, &it*$<Dm& 

v^ fetish© t>© t m±m.^^-^^tnmmMM(DMm, mz.\*mft, 
*y-^ai % #isfau xtb^jb, m&k mm. $lm. mmmttz) 

20 4- te, m, UiSBfK KJ^ 1$ (#*fclJP^A), 

lutv^o Q£JH-$iJ #J*.tf> !!i)JPl*l$i*K Mft&U, 

25 S&ig^&jfcwr, 5fi{S0fcS^fi«rffiMft1-5£fcasi«T?2fe3. 
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HDAC4 K$ h^-JfT -f "f (dominant netgative) ^=^#0 ^Hi-?>„ 

HDAC4 K S -r> h*tfy"4 UTtt, B?lJ#-§-4X« 

oE^/i HDAC4#*©«fle*^c»-r*fe*fl:«r'b'a"g-r*. 

$ e>te % *389i«\- -Li&u/t hdac4 K5 i-^y b*JfT* zfmmfc&=> 

10 tt,*»ffltt,B^J#*3XttBy!l#*5 Bi|B*«)ltaJE?!l«r*i-5 

5,45) DNAfcHtS. EJJ#t4XttB?!l#t6 

sb?>j £^-r 5 d n a & t> 5 o 

15 £fc. :£3§9!f3, jE«<t HDAC1 »*©«IBSr^8li-*aE»fls: UP^s 
HDAC1 K^yf^^ff^^M) }C|8i-5 0 HDAC1 K5tyh^^7 
^^Ifls^LTtt, fclfcWU E?ll*#l 2XBE5II**1 4 (cfBifeO 

r 5 y KB^u&^r-rs hdaci e>^s 0 se>ic^ 

#3551! W\ B*U#*1 2XttE?ll*#l 4(rlStt<^r 5 y^E?iJl-*5V^ 
20 r s 1 &L±<DT 5 /^O^^c. It, #^PSr>tU, j&>o jEUT ft HDACI # 

&kt^ -hxELfcHDACl K^tyh^^T^/W^n 

— Fi-Stt*B90«r*i"S DNAdlifS. J: 0 A ft: 651c: 

w\ ^^sjtt, ta?tt#*i i xw:B3?ii»-5- 1 a teaa<ft©«[a6iB?ii4:*i- 

25 5 3) DNAtitS. B2W»#1 2 3tttE 
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- f -r * jftsaa^a & ^r-r s d n a & t> s . 

#38§I§W\ HDAC3B*5*©»ffi«r*«1-S3E*fl 5 : (IP*> % 

HDAC3 K$^>- h^^f^-f ^aSJIfr) KM"*"*. HDAC3 F5tV h*#^ 
5 ^^S^i:tt|J, E*IJ** 1 8X(4@a^J## 2 0 &cfBi»c£> 

T 5 J Wtm&i&^iTZ U>£>£5) HDAC3 £ ft ft: #3* If £^5- $ 

T N lgx©T5/i©^^, #ABSr^b> ^ojES^HBAC3^ 

10 ^^§?«x JriifcUfc HDAC3 K§t ^ b^#^-f ^^^^Sr =» 

mtt 2 o \cmm<vr s: / ^sa^Jt*3v^Xs i £*Ji©t 5 yi©^, 

15 IJI, fl-fln&^TUx d>ojE«J&HDAC3#5(IO«l6Sr^ai-S3Ei^«:3 

- Kf5iSe?"J4r*t5 DN A*hp^-fZ> 0 
HDAC1, HDAC3, HDAC4 f^^f 

M£*3l^T\ rtlb^HDACl, HDAC3 > HDAC4 F ^ T f h * XT 4 



25 
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t>miMM^izfa tbfflmzfrz ^o-ete&v^ 

5 t h IL-2 Jte^O^^WM^3£^<D-674 ~ +54 ©HifC^^f?, 

728 ^**f^>T-^> t: h T #Kja&5R£> Jurkat #fflJS (ATCC, TIB-152) X 
X) Lfc Genomic DNA (template) dLt, PCR ?£ l£ £ «? 

Lfc 0 PCRKite, Tfd^ia?iJ#-§-2 7S.U*ga?U#-^- 2 8 X^^±^94 
^ — &m^*i 0 ~n<b^7^ — fijtfe^X — — ^ GenBank © Locus 
10 code: HSIL05 fB fc £ *L t h IL-2 jS^5^ia^J«r^^^f|- Ufc e £ fc, 

Nhe I flgtt&fr % ^n^-f-TtiUMK Hind III SURgR 
|£4f lTV^ t JfifcgLfc 728 ^ ^ ^ >H" ^ n-^^^-<^ ^-pCR4 
15 (Invitorgen^tM) d}?ALfc 0 #5>tbfc^7^^ F^&tfS 

O^L^IB^lJ (SB^J#^-2 3) T?»s GenBank <D Locus code: HSIL05 tdfB 
IL-2 O^n^e-*— IB?U (Sa?tJ#^2 9) £ jttfcLT. HI 1 K: 

^bfc«t 5 m 3 trffi<Dm.mm$!:> 1 ^-i© 2&g# a&u* i ^m(o 1 ts 

20 Sif AtfrnrnZfofeo fakJtlfc:^* 5 K&Nhe I $&m&$LRXfi 

Hind III»«»<flCt?9I»f Ufc. ^feftfciSrtfS:. * * ;WV^:7 * y — - 
ja^^Sr-S-tf V/Jf — Mte^-T y-^-i ffl^i* ^—pGL3 basic (Promega 
tt84) ^> Nhe I/Hind III *Bflfcte#A Ufc„ £ £ <K t h IL-2 JUS 
^(Dfe^M^^5£^(^-675 ~ +56 © « # K: *l £ i" 5 731 &2£*tf ©K^ll 

25 (SB^J#^-2 3) & * /WV v- 7 7 — if at^^^-t^ S ^7 * 

5 K pGL3 IL2 Pro 
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TCGCTAGCCTGAGTATTTAACAATCGCACCCT (I33?!l## 2 7) 
CGAAGCTTGTGGCAGGAGTTGAGGTTACTG (gB£lJ#-^- 2 8) 

pGL3 IL2 Pro Sr«FMKl UT, t h IL-2 3»fic?-(D«5^|«*ft^5ft 
<g©-379 ~ +56 ©IS^idft^-rS 435tt[«»»f i H-SrsPCR«fe|CJ: 9 &# 
5 Ufc 0 PCRJcte. Tl3£>IB?iJ#-^ 3 0 & T*_k SB G>E 2 8 Tr^ Lfc 
^ ^ — $rffiV>fCo IB^J#-^3 — Ji pGL3 IL2Pro {C«rA 

SttTVNS t h IL-2 3t^@3?!l£^{Cl8:H-L/c 0 l^ajf — ^-»^t 

WiUGLZmilVfc. 435 tS^Br-H-tt, ^n*-^— Ji«E{ffl|c: 

10 Nhe I iRSaflMfc, 37" u * — * — TSftlil Hind III ^littv^,, 
435 t£g*f®rJT-£r^ ^— P CR4 Ki#Abfc 0 &-v> 

-I?, ^fctufc^.* 5 Klc*sttSj?AfB*OiSSffi3?!I (Sfl?iJtf 2 4) 
&5fc6B b fc 0 J£ J* AfS^O^^IB2?iJ (13^J#^- 2 4 ) t? fi x GenBank 

©Locus code: HSIL05 \Z |B% & ixfe IL-2 (£> ^ n ^E- — ^ — @3?!) (IS#I# 
15 ^§-3 1 ) £J£tfeUT s ®2^UfcJ;5{-2 -ir^f^m^tt^i 1 -irgfO 2 
4£S©#AdS«£!S£*bfc 0 1§ S> ft :7 9 * 5 KSrNhe I f&Hfcg|Hft 

Xtf Hind III SR««Pfi[-e§I»f Ufc, mbfrfrWxKZs *?;WV^7s7 
— •tfjfrg^&'S't*' — * — fi^7yt^^^^- pGL3 basic © 
Nhe I/Hind III |ff{fcfcjf A L fc D £ ftfc J: ?K fc h IL-2 stfe^cD^^ 
20 0B*6i^a£^©-379 ~ +56 ^i"5 435 ^S^O - 

SB?IJ?r*^;Wl'$/7x7-^te : ? : ©±^tft57'7^ 5 F P GL3 IL2 
Pro43 &#fc 0 

CGCTAGCTGCTCTTGTCCACCACAATATGC (SBM#^- 3 0 ) 
25 2 : GATA-1 U ? - Mfe^ T y -fe ^ ffl © V- 3? — ^ — ft fe^ 7" g 
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t b gata-i m.fc*m.^ffli& -78$ ~ +Z2 <D&m^ftm-rz> 

821 m-mttWiftZ:, t b Genomic DNA *mW.\Z. IT, PCR &t \Z £ 9 U 

fc 0 pcrkus, Tiswia?iJ#-§- 3 2S.tj«iaa?!i#-i-3 3 ^$^5/7^ 

— SrJS^fc. r 7 4 feAfc^v*— — ^ GenBank <D 

5 Accession AF196971 ^fB^^Hfct h GATA-1 jt^^IB?!] SrS \ZLWL 

^9>T^-W*fllK:*JI»#*fR«l*B5ffc*ftaPU*:. #£>^fc 821 
mftt&s zfv* — *—±ffiW\z Bgl II Bttffffi^ — TSfBflflfc 

Hind m bTV*S. ±1*1 Lfd 821 ifigStfUftf & * P 

10 pCR4 ^^AbfCo ^C^T?. #btbfc^7^5: Kfc*5»*5$PA 

«Jgs0>Jfc£lB#l (Ifl?U#-S§- 2 5 ) ^fltBbfCo -t <D^^z^ jfAt^©t 
SIB^IJ (@g?U#-5§- 2 5) fi. GenBank <£> Accession AF1 96971 l^lBfc 
Sftfc GATA-1 O^P* — BB^fc— JfcbTV^fc (^3)„ # £> 

tufc^9^5 K£r Nhe I Hind III «Jfc T? £) Br Ufc e # 

ffl^.? $ — pGL3 basic <D Nhe I/Hind III Ufa Icffll A U fc 0 w*t 
^£ 9 > GATA-1 51^^0 7" n ^- — ^—^^-789 ~ +32 ©«*$K:*B MS*T 
3 821 SfiS^oE^I&Jfc^'Wi^^a^ — -^at'g^<D-h^^^r-t--5 7 p 7 
^5 K pGL3-IE &#fc 0 

20 ATAGATCTATCCCTGGCTCCCACCTCAG (IS?IJ#-i§- 3 2) 
ATAAGCTTTGGTGGTTGCGGAGGGTTCG (13?IJ#-5§- 3 3) 

k h GATA-1 a^-^^^W^^-b^fB-3769 3133 tDte&Kft 

Si" -5 637 m.mttWK£. t N Genomic DNA U T . PCRj£(££ 

9Sl#Ufc„ PCRtU3> TI3©E3»#3 4Rt*BB3fll##3 5 "Tf^Ufc: 

25 ^"9>f — SrfflV»fc. — ^it'&^X"-^^ — ^ GenBank 

tf) Accession AF196971 lCSB*fc £ tbfc t b GATA-1 5t-fe^@B?'J%*}- 
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0r#te % y n ^ — _h«EdBlc Kpn I fBJftfflStf. ^n^ — T$E4H!H- 

Nhe imm&^ut^5 0 i*«ufc 637 i&mzimft*? xx-^v? 

#©4fc&»?U (IE?U#-5§-2 6 ) SrfflHRUfc. jfAW^SS 
SB^IJ (1H5IJ#-^- 2 6 ) GenBank <£> Accession AF196971 ScjBic $ 

tl/ tc GATA-1 <D~f & ^ — $ —~ I3?!J t— SLTV^fe (04). ^ hK, # 

nfcif>t%. pGL3-IE ^E- — ^ — (O Kpn I/Nhe iMl^Alfe. - 

fr\Z£ V) % GATA-1 ^?-©te£M*&£-h3IE "3769 3133 ©fiH«fc*BM5 

-f S 637 ^.t^-789 ~ +32 ©fgJgt&ffi ^"^5 821 4fcg*t©E5U. 

fctf^/Wl^^a^-iffc^OJL^fcl^r*:^?* 5 K pGL3-HSI-IE 

Pro Sr#fc 0 

ATGGTACCACCCCAGAAGATGCCAGGAG (Sa?!)#-^3 4) 
ATGCTAGCGCCCTCTGAGCCTCAGTTTC (SB 3 5 ) 

«0U3 : 

3. 1 . HDAC1-8 -fr^g Zf*7* 5 K<P«gi 

if-f A^Jfc&**« — E-pGEM-T (Promega) ^•^'^^ » — — >-^*bfc 0 
^©^ N HDACl~6£*«r$!ll»B*£ (HDACl: EcoRI/NotI, HDAC2 : 
BanHI/Notl, HDAC3 : EcoRI/NotI, HDAC4 : EcoRI/NotI, HDAC5: 
Hindlll/NotI, HDAC6: Hindlll/NotI) t&mfc £ o X pBluescriptll KS (+) 
(T0Y0B0) ^»AUfCo HDAC7, 8^*}* P UC18 (TaKaRa) (Sraal ftkS) 
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3. 2. hdaci~8 ttsm -r*** § E^jyi 

HDAC1-8 (DC^S^{- Flag@B?Utr#*P Lfc^mffi ^7 ^ 5 K*r 

HP AC 3 

pMHIOS 2: UT, TIB0^7-f -r-108E (iB^J#-^5 2) 

108KFN (ia^lJ#-^ 5 3 ) Srfl^T PCR \Z X. «3 HDAC3 ;g £ i# ® L fc > ft, 
■fyA^-te. C Flag @B?!l (DYKDDDDK) (8^5 4) %#*B 

-T6 J: 5 {Efgf+bfc. #fet^fc PCR^^ pGBM-T (Promega) '^^^^ 
n^-V^U, P GEM-HDAC3-Flag (E108KFN) &»fco E108KFN 
EcoRI/NotI 1.2kbp I^Mtiot pEAKlO (Edge BioSystems) IE 
jfAt^ pEAK-HDAC3 (pMH118) &#fc 0 
108E: CTGAATTCACCATGGCCAAGACCG ( S3 £'J # 5 2) 

1 08KFN : GGGCGGCCGCCTACTTGTCATCGTCGTCCTTGTAATCGGTACCAATCTCCACATCG 

CTTTC mnm^r 5 3 ) 
HDAC1 

pMH107 ^rilMfc It, y^^^-HDACl-E (IB?IJ#-^ 3 6 ) &IM07K 
(IB#l#-^5 5) Sr^V^T PCR \Z. £ 9 HDAC1 ^ &if b ft , 
-f-x— te, C 5t5$3<£>^lt=t K^&&^ Kpnl g&te&£PAi-5 <fc 5 lEf£ 
ft Lfc 0 #b*Vfc PCR Kf^^r pGEM-T (Promega) \Z.^^ ? P — ss ^ b s 
pGEM-HDACl (E107K) E107K Sr EcoRI/Kpnl (^) 1. 5kbp ff^) 

S^J: oT pMHUS (EcoRI/Kpnl) ffy 6kbp lE# A U , P EAK-HDAC1 (pMH119) 

107K: ATCGGTACCGGCCAACTTGACCTCCTCCTTG (gB^IJ#-^ 5 5) 
HDAC2 

vmiUZmMkVX, ^^^<?-HDAC2-B (ia?IJ#*§-3 8) 111K 
(M3?iJ#-5§-5 6 ) Ir^V^T PCR IE £ «9 HDAC2 £;g:£if *I Ufc 0 ft, ^7 
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W — C*«©^jt3 KyiSriJt^L, Kpnl SJ-j&^r^A-r-S «t ? jcgg: 
ftUfc 0 #b^fe PCR#r>f &■ pGEM-T (Promega) KL^--? ? D-^y^U 
P GEM-HDAC2 £r#fc e pGEM-HDAC2 £ BamHI/Kpnl *Q.3g^ J; o T 
pFLAG-CMV-5a (SIGMA) (BamHI/Kpnl) MifAU, pFLAG-CMV-5a-HDAC2 
5 (pMH113) &#fc c pMHU3 & EcoRI/Kpnl ($J 1. 5kbp fellUo t 

pMH118 (EcoRI/Kpnl) 3® 6kbp Kl}f A L N pEAK-HDAC2 (pMH121) $r#fc 0 
111K: ATCGGTACCGGGGTTGCTGAGCTGTTCTG (M^l^r^ 5 6) 
HDAC4 

P MH106 IT, Zf^-j "V W -HDAC4-E (IE?lJ#-5§- 4 2 ) 106B 

10 (IB#J#-^5 7) ^r^V^T PCR }^ J; 9 HDAC4^^^r*ii)is Ufc 0 

-f^-li, C^o^|±n Ky^^L, Bgl II gBte£*fA1--5 £ 5 (' 
Igfi-UfCo # b tb fc PCRHfjt^r pGEM-T (Promega) (d^^^P-^^^ 

pGEM-HDAC4 (E106B) £^7c 0 * fc N pBluescriptll KS(+)£> 
EcoRI/NotI *Qia»f^#& 3kbp Bglll site 33 £ V- FLAG IB?!] (DYKDDDDK) 
15 SrttS y V*— ^-P =? (FLAG-E (IH^lJ#-^5 8). FLAG-N (|H?lJ#-i§- 5 
9) ZT~— y ^^$^r^t>©) ^#AU pBlue-Flag £#7fc 0 E106B 
& EcoRI/Bglll Jaifci 9 pBlue-Flag fc^fAL, pBKS-HDAC4 (E106BN) 

E106BN £r EcoRI/NotI (J& 3. 2kbp i/ftf) £ o X pEAKlO 

(Edge Byo Systems) (EcoRI/NotI) ^J6kbp^^AU. pEAK-HDAC4 
20 (pMH122) Sr#fc e 

106B: GATAGATCTCAGGGGCGGCTCCTCTTC (MH^lJ#-§- 5 7) 

FLAG-E: AATTCCTGCAGAGATCTGATTACAAGGACGACGATGACAAGTAGGC (IB#i#-5§- 

5 8 ) 

FLAG-N : GGCCGCCTACTTGTCATCGTCGTCCTTGTAATCAGATCTCTGCAGG (ia?!)#-^- 
25 5 9 ) 
HDAC5 
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p3XFLAG-CMV-10 (SIGMA) (Hindlll/NotI) $J 6. 3kbp \ZL pMH109 
Hindlll/NotI mftffo 3. 3kbp ^#Al, p3XFLAG-CMV-10-HDAC5 (pMH144) 

HDAC6 

P3XFLAG-CMV-10 (SIGMA) (Hindlll/NotI) ffi 6. 3kbp pMHUO 
Hindlll/NotI Wiftffo 3. 6kbp *#Al, p3XFLAG-CMV-10-HDAC6 (pMH145) 

HDAC7 

PMH118 (EcoRI/Kpnl) fa 6kbp pUC18-HDAC7 EcoRI/Kpnl ffi Klfo 2. 6kbp 
£#AL, pEAK-HDAC7(pMH141) £#fc 0 
HP AC 8 

PMH118(EcoRI/KpnI)i^J 6kbp \Z pUC18-HDAC8 EcoRI/Kpnl »f>i"*& 1. lkbp 
4fAU pEAK-HDAC8(pMH140) &#fc 0 
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BMM 4 :IL-2te^?Sttfc^ti-5 HDAC#3ST^ y-psf A M3fJggg|co3a jj| 
t h IL-2 rn^e- ^-ga^rj (te^BS*fr^a£fiP©-674 ~ +54©^!^) 
i*^/l/^7x 7— ^jte : f-^Ji^^^-r5^'7^ 5 K pGL3 IL2 
Pro43 1 m g k pRL-TK (Promega) 6 fi g jS X W&M HDAC T << V if -Y A 
5 JS * ft Yi mock ^ 7 * 5: K (mock 7° 7 * 5 F pEAKlO tfc!), HDAC 
^^■H^y * 5 Kte, -etV-^tt, HDAC1 : pMH119, HDAC2 : pMH121, HDAC 3 : 
pMH118, HDAC4: pMH122, HDAC 5: pMH144, HDAC6 : pMH145, HDAC 7 : pMH141, 
HDAC8 : pMH140 "T? ) 10 /t g SriSfU L % =z U 7 h n l<- — is a 
(BIO-RAD, Gene Pulser II, ®jE 300V S @^ 975/iF N 400/xL) i V) „ 
10 1 x 10 7 cells (D Jurkat IS (ATCC, TIB-152) bfc e 

7£fHB&SU 2. 5 mL CD 10 % FBS (MOREGATE) RPMI 1640(SIGMA) 

(10% FBS RPMI 1640) &j&P;i^ 50m L/well CDfU^!?, 96well white plate 

i-#&ufc 0 37^, 5%co 2> iafps^*#Ti? io mmmm&, io%fbs 

RPMI 1640 50 ft L/well fojRin L, £ b Phorbol 12-Myristate 

15 13-Acetate (PMA, SIGMA) N Ionomycin (SIGMA) x Anti CD28 antibody 
(Pharmingen) Sr 10 % FBS RPMI 1640 l?^^ Ufc^ & 50/* L/well fo 
it (JftSft-tn-ett 50 ng/mL N 1/ig/nL, 75 ng/mL) , Jurkat & $J 
mbfc 0 37 TCSXCO^aSfSfig^TT? 12 l$|H&*flL Dual Lucif erase 
Assay System (Promega) <D *r = 3. T ^ ^ V > N jjffl J5S l*J CO /V 7" 7 — if 
20 iSttS:, -*? /Vf-J^A,* 7 (1420 MULTILABEL COUNTER ARV0 SX, 

17ALLAC) XC i 9 IBJ^Ufco 

PMA S Ionomycin N Anti CD28 antibody «fc 5 Jarkat $P)J& 
^ CO MW LT, pGL3 IL2 Pro43 *>> fcA-v'^ * 9 — i?#S$f3g * *L N 

25 Si HDAC T -f y-iJV A<BifiSH3&3£d^ MBMUtt fc: # & 
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JU££ !^V^I t £ Cell Counting Kit-8 (DOJIN) Srffi T|fti§ b fc (HI 
5). 

#_h©|£*a»e>^ HDAC4, 8 ^ IL-2(B95R»2:B8#-t-5 HDACTW y If-f 

5 

^ffiflll5 : GATA-1 jjgjf&fcjtj^ HDAC #i7^ y jfW Alg^^ 
Ml 

t b GATA-1 yu*~?~mm (jE9W*&£5£#©-3769 - -3133 33 
£^-789 ~ +32 cdH^) «r * ^ ywv-> y * 9 —^afte^ A3 Ji«E ^ ^-f 
10 5/7^ 5 K pGL3-HSI-IE Pro 5 p. g *5 £tF#@ HDAC T4 V if -f 

/B * fc mock ^77^ K (mock fit pEAK10 N HDACl~4 a 7, 8 fit EF-1 a 7° 
— HDAC5, 6 fit CMV 7° P — * — jfcETs ^S-«HDACT 

yf>f i^itC^Sfc fit N3fcC{£ Flag^^Sr^-t-5)10/igSr»«ib. 
Fp*>- S^g^fe (BIO-RAD, Gene Pulser II, MS. 1750V, Q 
15 # 10 F s 365 L) H: J; 9 „ 8. 75 x 10 6 cells <D HEL #ffl fl£ ( ^: f£ # # JCRB0062 S 
JCRB) Sr^fTls^bfco J£IHEIfc&* 2 mL <E> 10 % FBS RPMI 1640 
x:, 50/x L/well (D#J-S>-e N 96well white plate t£#&Lfc 0 37 t s 5% 
C0 2 , tt«iaA*fl:T'C 3 B*IBJ(Fil* % 10 % FBS RPMI 1640 igfl&Sr 
100/zL/well -foinx.fc 0 37 5 % C0 2 . g&?P®S£:#T-e 8 B# 

20 -St^n Dual Lucif erase Assay System CD — a. T/U W J53 f*3 (O /V 
>7 ^ — if -e/v-^^^/v^ £yy — t. i {9 $J5£Lfc 0 

-^Oj^^ pGL3-HSI-IE Pro GATA-1 0) y p ^ — y — b fc/V 

-y y ai 9— ifas^^S tu^fc.pag;* tbS/wyy = 9 — ifo^S^ififit, 
HDACl, 3, 7 oilPJSS^fc J: 9f^±#t5i k&K>1)>oK. (E6)„ 
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#±±9, GATA-1 fS^3U-# HDAC1, 3, 7 Bi# U X *5 t) , IL-2 §S^ 
3RlcgB^i-5 HDAC4, 8 » GATA-1 tS^Sfctt** <H4b^^ 

IL-2 C¥-OH4i^tV>kIfcil5 HDAC4 fro V^"C\ 1*1 £14 HDAC4 
©=»IBS:£:b*5 S ^ HDAC4 K^t^V^^^-f^ (dominant 
negative) * 6 £ t t U fc . * t X% PNAS, 1998, Vol. 95, 

p. 3519-3524 .& Mol. Cell. Biol., 1999, Vol.19 (11), p. 7816-7827 <D 

(H802K H803U H863L) (H7). ^ HDAC4 CDS Sr GenBank <Z> 

accession #■* AF132607 * 5 A¥U ^H** A<Z> fc * <0 7 9 -i ▼ - SrtK 
ffUfc (#:/?>f^-©«B?llfcoV'»Ttt*3Sr#JI^ HDAC4 CDS i£ 
giB?IJ}-0V>T«M2^J#-i- 1 , HDAC4 CDS*a6E50*S = — Ki~5T5 y 
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Expand (High fidelity PCR System (Roche) ) <D ~f ^ ha*-/HCftot 
PCRSJS&^T ofc^SH-ffiV^c E106BNte pBluescriptll KS (+) (T0Y0B0) 
|C HDAC4 CDS ^^^#A(EcoRI/NotI, EcoRHU & ffl t£ =» K^)$tbfc^ 

Topo TA cloning kit for sequence (Invitrogen ^t) SrffiV^ # b 
fcPCR0«J (H802K, H803L«^frKHBUTtt (3)) & H^tt TOPO 
cloning vector for sequence tt^^ B- = ^^tfc (pCR4-HDAC4 
(H802K, H803L) 3o <fc pCR4-HDAC4 (H863L) ) 0 i/-^y-/y^K 
i 5 ^^^A&m^Ufc PCR EIT^HST? HDAC4^imffi^7* 

5 K (pMH122) ^#A Ufc 0 

HDAC4 K^ty h^^f^^fl^ (H802K, H803L) 

E106BN (Ndel/BsrGI) $J 3kbp K pCR4-HDAC4 (H802K, H803L) 
Ndel/BsrGI ^S^f/t^ 300bp «:#AU pBKS-HDAC4 (H802K, H803L) 
fe 0 ^V>T, P MH122 (EcoRI/NotI) m 6kbp pBKS-HDAC4 (H802K, H803L) 
EcoRI/NotI WmWifrm 3. 3kbp &W PEAK-HDAC4 (H802K, H803L) 5r 
#fc„ HDAC4 K5t^ y^#(H802K,H803L) K**lC 

*5lt5ffi3iia3?!l*IB^I#-^3 £ LT, ^^75 / S£@B?"J &ga?iJ#-5§- 4 i 

HDAC4 FS-^ H*#y^aga<fr(H863L) 

E106BN (BsrGI/Bglll))^ 3kbp pCR4-HDAC4 (H863L) BsrGI/Bglll #k 

3SI$TJt$J 750bp ^fAt^ P BKS-HDAC4 (H863L) %^1t a i^t, pf,3H122 
(EcoRI/NotI) m 6kbp pBKS-HDAC4 (H863L) EcoRI/NotI temmftffi 
3.3kbp AU pEAK-HDAC4 (H863L) £#fc. HDAC4 K^tV h^^T 1 
-f :/3g#4#(H863L)©=J — KIRJfcfc *5 it S *ft£R?ll «r B2?'J## 5 fc It, 



WO 2004/061101 



PCT/JP2003/016895 



53 

&mm7 : HDACl K 5 >f ^*Egft<PftMK 

HDAC4 -TV h^lfT J 7&giVf<OVFMk mm\Z- s HDACl K^t^h 
-f -/MMft&ftWk^fco t b HDACl CDS^SIB^J^r GenBank <D 
accession D50405 <£ «9 A^U. ^liAOfcftOy?^ ^ — &f2!ff 

Vtz (fry? 4-? — ^^BSa?lJ(-OV^T«^4 £#J$, HDACl CDSi£S 

ge^-ov^ r±fia?u#-s-9 . hdaci cds m.mm&i& =» — Ktsr ^ y st 
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Expand(High fidelity PCR System (Roche) ) <D *7 d Fa- ^Kl^oT 
PCRKJfc&ffofc.oi&aiKJB^fc pEAK-HDACl (pMH119) pEAKlO \Z. HDAC1 
CDS A ^frfc^ 7* 5 KTfifeS. 

Topo TA cloning kit for sequence (Invitrogen It) £rfflv^ N 
5 tc PCR product (3) £r fo^EfH TOPO cloning vector for sequence \C 
y-?'? u— ~lsJ?Vtc (pCR4-HDACl (H140K, H141L) *5 «fc Xfi pCR4-HDACl 

(H199D). ^-^i/^i/f^zymmmAzmmi'tcPCRmx*. sir 

<D¥WR-?mACl&mf879a$ K<pMH119)tt:Jf AUfc. E107K l~£ pGEM-T 
(Promega) HDAC1 CDS A (EcoRI/Kpnl, EcoRI «^M*6= K^) 

10 SjfrfcT 0 ^* 5 F*T?*>5. 

HDAC1 F_l±>: ^3mtt(H140K.H141L) 

E107K (EcoRI/BsrGI) ($} 3kbp) K. pCR4-HDACl (H140K, H141L) (D 
EcoRI/BsrGI fcm.Wf K (Jfi 530bp) &3fAb, pGEM-HDACl (H140K, H141L) 
M^T^ pGEM-HDACl (H140K, H141L) (EcoRI/Kpnl) $J 1. 5kbp & 
15 pMH119£D EcoRI/Kpnl tikmmft ($J 5. 9kbp) CjfAL, pEAK-HDACl 
(H140K.H141L) £#fc 0 HDAC1 F 5 V h * #7 ■< 

(H140K,H141L)tf>3 — KiH*tKlc*»t 5 4ttSBa?IISrBB2?tf## llHT,-e 
tf>T 5: y &@B?U&SB?!J## l 2 i LT^t. 

HDAC1 (HI 99L) 

20 E107K (Stul/Hpal) ($! 3kbp) pCR4~HDACl (H199L) O Stul/Hpal 
aWf-fr ($) 150bp) £3fAU, pGEM-HDACl (H199L)£r#fc 0 ttV>"t\ 
pGEM-HDACl (H199L) (EcoRI/Kpnl) ffi 1. 5kbp Sr pMH119 <£> EcoRI/Kpnl 
^aUrit (&J5.9kbp) JC^fAU. pEAK-HDACl (H199L) £#fc 0 HDAC1 F $ 
ty h^^f^-f <Hl99L)©=i — KffJfifc&ttSttXBa^&BcLTU 

25 1 3 t Lt, -e^r $ y ^ia?y&@B3?ij#-5§- 1 4 fc tt^fo 



WO 2004/061101 



PCT/JP2003/016895 



56 

mmms : hdac3 f$ ±> y^-xt* -fmrn^tD^m 

HDAC4 K 5 "J" V h*JfT 4 -7&mfc<DftMt mm^sHMCS K 5 t y h 
4 ^^mW&'ftU^tCo h HDAC3 CDS ^miB^J^r GenBank © 
accession U66914 £ HIA^fil #><DZf*7 

5 Ufc ^ — ©4S36ffi^J^-OV»-Cfa* 5 HDAC3 CDS^S 

ga?!l(COV>T«iB^J#-§- 1 5 s HDAC3 CDS :&£EB?!I *S =* — 5 T $ / 
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Expand (High fidelity PCR System (Roche) ) <D Z? d b =» — /W^oT 
PCRS^^ofCoilSU^Jl PEAK-HDAC3 (pMH118)« pEAKlO lC HDAC3 

cds ^S^#A^^fc^7 ^. 5 F-efes„ 

Topo TA cloning kit for sequence (Invitrogen It) £r,ffiV^ # tb 
5 fc PCR product (3) ^tfh^tl T0?0 cloning vector for sequence {C 
•q-Z?? —is-rVtc (pCR4-HDAC3 (H134K, H135L) & £ pCR4-HDAC3 
(H193L)) 0 ^--Jr^^X^^i «H«A&**S&Ufc PCR^Sr, 
(D^JlT? EdkCZmmm^y ^ 5 F(pMH118) Abfc 
HDAC3 F$-?~^ h^^f^^ ^^M#(H134K, H135L) 

10 pBluescriptll KS(-) (T0YOB0) (EcoRI/Kpnl) ($} 3kbp) pMH118 <D 
EcoRI/Kpnl *0;S^f>t ($J 1. 3kbp) SrifAb, pBKS-HDAC3 &#fc 0 $cV> 
T, P BKS-HDAC3 (Bglll/Ncol) (jjft 3kbp) fc pCR4-HDAC3 (H134K, H135L) 
(Bglll/Ncol) ^) 180bp ^AU pBKS-HDAC3 (H134K, H135L) £r #fc e ^ 
#fc % P BKS-HDAC3 (H134K, H135L) (EcoRI/Kpnl) $J 1. 3kbp £: pMH118 c£> 

15 EcoRI/Kpnl ^SS^ (^ 5. 7kbp) tjfAl> pEAK-HDAC3 (H134K, H135L) 
%nt£o HDAC3 F^"^^ f^^f -f (H134K, H135L) <D =* - FH 

HDAC3 KS h^^Z^f ^agHflC(H193L) 

20 pMH118 (NcoI/PmaCI)^ 7kbp fc pCR4~HDAC3 (H134K, H135L) 

(NcoI/PmaCI) 260bp Srjf A b s pEAK~HDAC3 (H193L)^^fe D HDAC3 F 

jo#* i 9 lt, ^©7? y mia?U£ia?ij#-*i- 2 0 fc LT^t, 



25 ^m^il9 :HDAC4 F § ± > h * 4 fc X <5 IL-2 U^^m 
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t h IL-2 — fB?U (fc^mte&T&m<D-674 ~ +54 <Z5ff$c) 

Zfr?;V;V*s7^ : 7--lil§.fc^-<D±m^^i1r%7' : 7* % K pGL3 IL2 
Pro43 1/ig t pRL-TK(Promega) 6^gt, HDAC4 £ tcltmMm 3 

'^-Cfp^Ufc HDAC4 K> f^^ff ^^ifis: (H802K H803L, H863L) 

5 K^Sit^^^T (1, 3, 10 M g) ?SfPU, hU7}< 

V — v- a (BIO-RAD, Gene Pulser II, ®JBE 300V > Mffi 975 ju F, 400 fi L) 
fclJ:»K 1 x 10 7 cells <D Jurkat $BflS (ATCC, TIB-152) £?£JC b fc 0 

^fTlS^^ 2. 5 mL <D 10 % FBS (MOREGATE) Sf^fcp RPMI 1640 (10 % FBS 
RPMI 1640) IrJUi, 50^ L/well (DfiJ-a-l?, 96well white plate ^^-^ 
10 Lfc 0 37 °C, 5 % C0 2 , ®&%Qmm0kWTX~ 10 B£Wig*# N Phorbol 

12-Myristate 13-Acetate (PMA, SIGMAK Ionomycin (SIGMA) % Atiti CD28 
antibody (Pharmingen) & 10 % FBS RPMI 1640 1? M L 7t ^ £ 50 /z L/well 
-fojqx. (^ig^^rtl-^tL 50 ng/mU 1 n g/mU 75 ng/mLK Jurkat $3J& 
$r$lJ^:Lfc 0 37 °C, 5%C0 2 , %£7fomg.$kWT-? 12 H^igSi^Bright-Glo 
15 Luciferase Assay System (Promega) <D ~? =- zx. T /M£ V> % #B JH3 1*3 CD ./V 
^7 ^ 7— if tgtt&r^/V-^y^/V;*/ 1/ $ — ( 1420 MULTILABEL COUNTER 
ARV0 SX, WALLAC) ^ii9?D^Ufc 0 

^(DffiMs HDAC4 K5 h-*#7*-f zf&^ft (H802K H803L, H863L) 

(Dftm-mfcfttoft il-2 $5^^^j^^fe t>niz ms) a ixifc hdac 

20 ^l&^itt^' Flag ^Cfr (SIGMA, anti Flag M2) ^ £ ^ ^ ^ >- -? p 
yr^y^ia!) Si IS L fc e 

^±.£9, HDAC4 ^^^^^^6t)}cS]$IJ-t-S £. t \C «fc o T s IL-2 <D& 



25 nm^i 1 o .- hdac 4 k 5 ± > h * u =r ^ ^mmfo&mz £ 5 mmm^m^ 

m. 
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w taw. hdac4 *5 j: mn m e ic x u it hdac4 F^yf^^r^ 

(H863L) K 10m« * Jurkat, HEL, 293 MIC 

Jurkat m m (ATCC, TIB-1 52) ft ^ V ^ ho^V-i^a^fe (BIO-RAD, 
5 Gene Pulser II, ttff 300V, tt^ 975 M F, 400 /*U (C £ V , 1 x 10 7 cells 
©«BliaSr^«*S*bfc. ff^^> 2.5iL(D 10%FBS(M0REGATE)&Hr 
tr RPMI 1640 (10% FBS RPMI 1640) fcifol*., 50/*L/well 96well 
white plate {C#£bfc 0 37 «C, 5 % C0 2 , SM^TT5« 
§|&,Phorbol 12-Myristate 13-Acetate (PMA, SIGMA) , Ionomycin (SIGMA) , 
.0 Anti CD28 antibody (Pharmingen) & 10 % FBS RPMI 1640 

& 50ML/well foJllidlli^^^ 50 ng/mL, 1 M g/mL. 75 ng/mL) , 
Jurkat»I6l*iW*Ufc. 37 «C, 5 % CO,, «W«**#Tl? 4 *IW«« 
miCCell Counting Kit-8 (D0JIN) & /B T itfg U fc D 

HBLUBjei (Sf6#* JCRB0062, JCRB) fi^V^ hB^k-^ayl 
15 (BIO-RAD, Gene Pulser II, «ff 1750V, fg#10/zF, 365/iL) IC £ 9 , 
8.75 x 10 6 cells ©fcfifc J*flM6* Ufc. 3*K*Si*«. 2 mL © 10 % FBS 
RPMI 1640 Srim*., 50/zL/well 0«G"C^ 96well white plate lC#&U 
fc. 37 °C, "6% CO,, ft»***ftTT10WIB*F*«. 10 % FBS RPMI 1640 
50/iL/well-foan*., £MC 12^^^«m{CCell Counting 
20 Kit-8 (D0JIN) *fflV>X?|lEUfco 

293 M (ATCC, CRL-1573)^, V V V 9 * » X b5V^7x^ 

a V U ( 10 % FBS * tP DMEM (SIGMA) tC T it « * © 293 $B Bf3 JC DNA- 

v isWt*ji>i/9 ±m>m*w>m\^ &mmm-mm^m, 37 °c, 5%co 2 , 

^mU&^TX ASmm^mm^Cell Counting Kit-8 (D0JIN) &JB 
25 V^TflMBUfc. 
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HDAC4 K§tV b^Jtff^ ^^^#:3Sm(H863L) 
jurkat &fl&q«ttfe^Jtel*»IB*asi&«>&*i/fc (H9). #JW*R:HU 
-C, *|ALfc HDAC ^mfi«^ Flag ttf*= (SIGMA, ant i Flag M2) & ffi 

5 E±i \> , hdac4 o#£^&iliRi£}c|5i$-t-5 r. h t?> T£«m<z>±i?i63 5 

jHliififtl 1 1 :HDAC1,3,4 F § ± > h^tf^AjZMlk&MMJ^AZ IL-2 

j:^ gata-i fe^MMi^SJlU^ 

10 H3£#J6, 7 S 8 iCT^Mbfc HDACl.3,4 <0 K§t^ b^tf^-f^ 
Mft^^SH-fc^tS IL-2 jo <fc GATA-1 liE^^tt * M% b fc» 

Jurkat #|BJ& (ATCC, TIB-152) \Z. g| b T tt. HDAC * fc fit HDAC &H 

^^saffi^^ * 5 K 10/:g^x^^ b P V — V a V'^ (BIO-RAD, Gene 
Pulser II, mjE 300V, 975/i F N 400 /zL) Hi H x 10 7 cells tr 

15 JgftJB&Lfc. TgKfelfcgK 2. 5 mL © 10 % FBS (M0REGATE) *^tf RPMI 
1640(SIGMA) (10 % FBS RPMI 1640) £rAP*. % 50 /x L/well tf> f"J "T? , 96well 
white plate H^^Ufd 0 37 °C % 5 % C0 2 , gSfPSS^fPT 10 B^Jg? 
ft^.Phorbol 12-Myristate 13-Acetate (PMA, SIGMA) N Ionomycin (SIGMA). N 
Anti CD28 antibody (Pharmingen) & 10 % FBS RPMI 

20 1640 -C*g-8-Ufc?&& 50 (i L/well -foflPx. (^^^^^^tt 50 ng/mL, 
ljig/mL, 75 ng/mLK Jurkat JBH&SriWfR Ufc 0 37 °Cs 5 % C0 2 , f&fPiS 
^^-f^-fr-t? 12 B^Hd^n^^ Bright-Glo Luciferase Assay System 

(Promega) = a. fflBjft ft ©/I' V 7 * 9 — £ % ^/V 

^y^A-^?^ — (1420 MULTILABEL COUNTER ARVO SX, WALL AC) K X 

25 r> IL-2 te^iSteSrSUfeUfc. 
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HEL Mm, (SK#t JCRB0062, JCRB) tiLtfi pGL3-HSI-IE Pro 15 n g 
&£X*&m HDAC *fc»4 HDAC ^=g#3§§lfll :?° 7 * 5 K h 
d — >< 3 (BIO-RAD, Gene Pulser II, ®JE 1750V, If lO^F, 

365 fi L) 8. 75 x 10 6 cells fc 0 : &%%kW&, 2 mL 

5 CD 10 $6 FBS RPMI 1640 £-#0 ;t N 50 a L/well CD#]-g--C\ 96well white plate 
^^•&lxfc c 37^. 5%C0 2 . nmm&0kWT~? 3 l$|K)#«& % 10 % FBS 
RPMI 1640 i^jti^r 50 m L/well -ro^J^fCo 37 °C y 5% C0 2 . tefbm&& 
ffTT'8^FI§tts Bright-glo Luciferase Assay System CD t ~ a. T 
/® ft <E> :7 ^ -<A-;*7 ? is # \z. 
10 J: •? GATA-l fc^femzmfevtco 

^TCO^g^:, HDAC4 K^tVf^^f-f7'^I^ (H802K H803L, H863L) 
Z&n&ffD^K IL-2 4E9>H1H^IBK> £>*K -t©BSlC GATA-l ijte ^ #P ftj J3: IS 

SSSifitefci; Flag (SIGMA, a nti Flag M2) Srjf ? * U y 
15 -r-f £ pailRbfc, 

^±£!) , HDAC4 <D«fl6Sr»^«)tcia*i-5.r: fcTih 

g|j&ff)J 1 2 : HDAC4 (Dt&^foM& 
20 Mol.Cell, Vol.9, p. 45-57, 2002 Class II HDACs & N-CoR $3 £ 

TJHDAC3 iM#*^UTfc9s b^^If i: Ufc HDAC f&'ffil*. 

Class II HDACs J; H HDAC 3 5 *» 3& ^ £ £ *V"C V> 5 . -t £ *C > 
a#SSSUfc Class II HDACs ©«^#^J*tCoV> -TfllMB Ufc. 

HDAC4, 5, 7 ^^1^7° 9 X 5 K 7 (i g Z^ttl^fr PEAK Rapid $IJ?& (Edge 
25 BioSystems) JJ ^;Vv- £ A^fefclT h 7 7 3: ^ a V 48 tif 
whole cell lysate(25mM Tris pH7. 4, 150mM NaCl, ImM CaCl 2 , 1% 
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Triton X-100 q> T*mm £r$?£K TM'bfrMfc «fc V cell debris £r|S£3c) ft 
ft Flag ftfcjJ *7 A (SIGMA, anti Flag M2-agarose) \Z ttil bfc (TBS 
twash Lfc^, 0. 1M Glysine-HCl pH3. 5 fcT^ttDo &V^> ffilllij 
# & SDS-PAGE ^ CBB U fc„ 

5 ^CO^Sm. S&AUfc HDAC4, 5, 7 (DSS^Sigtig. £ frfc (Hll l) e 

HDAC4, 5,7 (D^nUmft^fo^ftfc HDAC3 io XXf N-CoR ^^*tb§ r h 

t^*^^* yx^f vmmisthf' (ftKDACZftm* sigma 

4±s fcN-CoR ft fcfe Santa Cruz ft (DM i&ffi) o 

SZl±£ V |am$libfe HDAC4, 5, 7 fc* N~CoR joit^ HDAC3 tm&ft&M 
10 LTV^S r £ ^mm^tbfco 

H;6gff!l 1 3 : HDAC4 K 5 ± ^ h * i) T j foj&fcife 

Mol. Cell, Vol.9, p. 45-57, 2002 £ 9 s HDAC4 mMftfc It N-CoR & £ 
U?HDAC3 £ ^^#:&^/?£L&V^2);SS&S i<D$5^^fe5 0 ^ £. t\ 
15 HDAC4 -T> h^#7=- W ^^^^(H863L)om^#:^^fB^oV^T^ 

^^MHDAC4^J:tJ?HDAC4 K5t^ h (H863L) ^^ffi 

K 7/t g ft PEAK Rapid mf& (Edge BioSystems) y ^ I£ # ? 
Afe^T h =7 >-*-7 ->3 > 48 ^P^^s whole cell lysate(25mM 
20 Tris pH7. 4, 150mM NaCl, ImM CaCl 2 , 1% Triton X-100 <*■ ~e^BJ§& 

U al^^atfc <fc 9 cell debris <£ri&Sc)&£n; Flag ftft.% y A (SIGMA, 
anti Flag M2-agarose) \Z.Xm.ffiM Lfc (TBS *e^#- b fc# s 0. 1M 
Glysine-HCl P H3. 5 ^T^/±}) 0 &V^T% ^Jft^ilj^ft SDS-PAGE & CBB 

26 -t^^^ 2gA Lfc HDAC4 43 J: tl* HDAC4 K ^ h^tf'rj -fM^fo 
(H863L)©»^^?»j»$Hfc(B 1 2) 0 ^fe,HDAC4 ©m^^®^}' HDAC3 
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id XXI N-CoR aS-^TfeftS n t „ HDAC4 K^tyf^^ff^OT 
(H863L)oa*tMlii^-{J:« HDAC3*5 it^N-CoR^ Ji £ A/ if-g"* *b&V> £ t 
flS, !>ai^^^^n 5/^ ^ ls?K3: Qmm&fttc (£fc HDAC3^t#:« SIGMA 
*fc, gfcN-CoRfctffcfi Santa Cruz th©l n B n ) „ 

5 JM_hJ:«5, HDAC4 b tt^lT HDAC4 F^^^ h^tfTj -f&m 

#(H863L)te, N~CoR *3 X XI HDAC3 t © & <fr IB # ffc T UTV^S i: 

as^a>ofc 0 

10 Mol. Cell, Vol.9, p. 45-57, 2002 «fc «9 , N-CoR 33 «£ XI HDAC3 £ (D^-g- 
fr?^^tMaS®TUTV>S HDAC4^m#:tes fc * h ^&^«<h Lfc HDAC 
fe&(Di&T &W,ibtb ft, % k<D HDAC4 K^>h^ 

^•r^7^^#: (H802K H803L, H863L) <D t * h ^ £SfC £ L fc HDAC 

15 S?£MHDAC4:fcJ;T^HDAC4 K 5 ^ f h * X'r J ^^^fc (H802K H803L, 
H863L) Hiffi 7° 7 X? K7/xg* 293T gSJJSfc y /W> ? A&c ^ T h 

9 7 at ^ iV a V b N 48B$N)& N whole cell lysate (25mM Tris pH7. 4, 
150mM NaCl, ImM CaCl 2 , 1% Triton X-100 t?JHflj|& 3t'fr5MKfc: 
J; «5 cell debris &B&*) Flag 7 A (SIGMA, anti Flag 

20 M2-agarose) ^"CfllfiSJ U (TBS "C wash L fc ^ , 0. 1M Glysine-HCl pH3. 5 

hdac s^tu ^ ^ o sjssi PWiitfy^A 

300MBq (NENTM Life Science Products, Inc. ) £r"^tP RPMI (SIGMA) Jg:l& 
40mL tft2 B^Jg^Lfc Jurkat (2 X 10 8 cells) £ Lysis buffer 
pH6. 5(10mM Tris-HCl, 50mM Sodium Hydrogensulf ate, 1% TritonX-100, 
25 lOmM MgCl 2 -6H 2 0, 8. 65$ Sucrose) L x Wash buff er (lOmM Tris-HCl, 
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13mM EDTA)t^TSfe#bfc^, 0. 4N H 2 S0 4 Sr«SJDx W» U It [ S H] 9 ^A- * 

#3=£L HDAC4 fcJfctfcUT. HDAC4 K5t^ b-^^f^-f 7* HE 
^#:(H802KH803L, H863L) "C HDAC tf>^Ttf s 98 £> tbfc ( ID 1 3)„ 

£X±£*). HDAC4 F^tyh^^f^^M (H802K H803L, H863L) 
}i % N-CoR*5«J;^HDAC3 k ^f* 5 ©T U"C^3 *) (MMM 13). 

^^^IJ 1 5 : HDAC4 t N-CoR ^Igl^lOftlHiOii 

if£MHDAC4 tftglt, HDAC4 K ^ **- ^ h ^T 1 >f ^^^^ (H863L) 
# N-CoR £ <Dy$.&WMfc-&& f &T LXV^r fcj&Sfc^ofcfc*, HDAC4 
t N-CoR k <OffiS^ffiS:|a#-t-5 - t-C', HDAC4 F $ ^ ^ \>*#T4Zf 
g&tt3S^E$£ \5im<V IL-2 <E2?&ft!lf£/Ba s 3B#£*i<S t #£fc 0 

ti-e, HDAC4 k N-CoR £ <0 *B S f£ «: ffiL * i~ 5 SI 4fc<£> * * V — = ^ 
^^^i"^ fc. ^ CheckMate Mammalian Two-Hybrid System (Promega) 

^fu^-rs r 1 1 vtc mi 4) 0 

*1\Mol. Cell, 2002, Vol. 9, p. 45-57 <D £ SMf $g £ 9th N-CoR C7^ RD3 
mnft^WtiL&lkfeVtc (1005-I498a. a. ) e t h N-CoR CDS ^^IB^J \* 
GenBank <D accession AF044209 £ «3 A* t Mj$ * cDNA ^ b 
PCRfefci D t b N-CoR(RD3)cDNA SrltffiUfc. 9 1" tt % TIB 
RD3-Bam-FW (IB 8 2 ) RXf RD3-Not-RV (@B^'J*# 8 3) &JE^fc 0 

t h N-CoR(RD3)wm^ia?tJ^oV>Tti@a^J#-^2 1 % t b N-CoR(RD3) 

<Dm.mmn& - Ktsr$ / ^ia#ifc:ov>-cra:ia?!i#-i§-2 2 

- t a n&ti>it pcr »f>t-sr^— ^x-w^ijij: v mm\^ (n-c 0 r(rd3)}c: 

mVXte L1014V (D^m&W-ft btlfetf SWISS-PROT KX variant k IT 
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O # ^- £5 foofcfc £ Lft). $!lRB^^toS(BamHI/NotI)fcJ:oT 
pBIND(Promega) fc# AL, GAL4-N-CoR(RD3)3§5I./S 79 X 5 F£r*#fc 0 * 

, HDAC4 *3 «fc Xfi HDAC4 K S ^ f * -f ^SE*fr (H863L) £ SO RR 
RlffgkS (Xbal/NotI) R: <£ o T pACT (Promega) \ZW A U . HDAC4-VP16 *5 i 
•0 ? HDAC4(H863L)-VP16^m^^7^ 5 K%#fc„ 
RD3-Bam-FW: GGGATCCGTGAAGTCCTTCAGCCTGCTCC (gE 8 2) 

RD3-Not-RV: TGCGGCCGCCATGGGTGAGCCTCTGGACA (®3?U#-J§-8 3) 

g!V^-£\pG5-Luc (Promega) 10/tg, pBND 3 u g, pACT 3 n g * fc \± pG5-Luc 
10 fi g, pBND-N-CoR (RD3) 3 n g, pACT-HDAC4 3 n g * tc pG5-Luc 10 ^ g, 
P BND-N-CoR(RD3) 3 ju g, pACT-HDAC4 (H863L) 3 n g & -t ftfift U „ ^ 

fa^-V-v'ayft (BI0-RAD, Gene Pulser II, " HJE 300V, 
^ 975/iF N 400 /iL) tCfc D Jurkat ftHift (ATCC, TIB-152) 1 x 10 7 cells 

ich7 y* 7s^">3 >-Ufc 6 h 9 fx?*.? ^ 3 y 22 i$W]&ic 

Bright-Glo Lucif erase Assay System (Promega) <D -<? =■ ^- T t£ V ^ „ 
*BjartO/l"y7a: 7— Hm&&, T^f?^*^?- (1420 
MULT I LABEL COUNTER ARV0 SX, WALLAC) JH <t 0 $j ^ U fc „ 

^(D5^msN-CoR(RD3) £ HDAC4 fc «fc 5 GAL4 ijto^t£'|£fc#^ 

a§HsHDAC4-K 5 h^tf^W y^^#:(H863L) *S N-CoR(RD3) £*S51 
fEJB UteV^t £ &mv&£fr'fc. (Hll5)o 

&L±£ «K HDAC4 £ N-CoR(RD3)fc(DfaEf£E©|ftffl3& 

mmmi 6 ; siRNA frffiV^fc HDAClMMj£&fc£g^&liL£ IL-2 &ut 

GATA-1 ^Mfe£&i£±^ 

Jurkat mifefc, HDAC4 £r^#J 1 1~ 5 4n&<£> siRNA © mixture 
si GENE HDAC4 SMARTpool (Dharmacon Inc. M, B-Bridge internaltional 
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Inc JR* 3 -K#*ll-003497-00-05)**:» Non-specific Control 
Duplex IX (47% GC content) (Dharttacon Inc. «. B-Bride international 
Inc JR*. =*~K»* D-001206-09-20). RX* P GL3 IL2 Pro43 tr , ID 

5 £Lfc BlHCtt, HELWlfc, siGENEHD A C4SMARTpool*fci4 

Non-specific Control Duplex pGL«I-IB Pro *#A^GATA-1 

to^&W&ZV^W&K^ pGL3-control (Promega) *3 <fc^ 
Luciferase GL3 Duplex (B-Bride: D-001400-01-20) 4^:^ 

15 

tWlct0 ,*a HDAC 0«t HDAC4/HDAC8 H«»K»ItU, 
25 tfcSo 
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m 5fc cd $5 m 

1 . HDAC4 &t^/X{2 HMC8 »&fi&R&*3g«r-i-|> GATA-1 4e PI W S '14 <D 
5 2. HDAC^tF/Xte HDAC8 M^^Pl^^JSr^tf Jk/htS^^#ffl<D^^ 
3 . GATA-1 S^|S#fS«fe<Z>^*VN IL-2 jg£P£*#J&tf /Xfi&^ifi l!S 

j»iaii?»ga*^l<Dm^^rfe-e*)oT^^^;a©HDAC4S^/x« HDAC8 

©HDAC4&U'/XttHDAC8»*ia#SH4S:Sl3£i-* £ ^-g"tf^^^^ 6 

5. £1T (i) (i i) ©XSSr-g-t^ JfiL/J^fltK^fMI <D*> l^jgtfJffcl 

( i ) W.f$kmW<D HDAC4 Rt)t/Xtt HDAC8 fl*XI&#&H£ 5 ; 

is (i i) ^mm.(o m)hcmmm.mm i &*mfeirz>, :rt% «ehdac# 

5Hia^?Stta 5 x HDACU HDAC2, HDAC3, HDAC5, HDAC6 JUS HDAC7 Hi^lE. 

6. ( i ) - ( i i i ) (DXa^-^tP. GATA-1 jS&MfgttO^Jfc 

v^ il-2 ^^ia*jiBixtje/xtt*«es*Bia«mia#^©3ii^&"T?*> 

20 oT, K IL-2^^ia*^Xt5/Xtt^*fi^^Jte«»|fl#5WA$ HDAC4 
HDAC8 iijgttlrMWfc^tSi 3r#iic£-f 5, tjtsfc 
31 3 lBife<D#& : 

( i ) HDAC1. HDAC2. HDAC3 > HDAC4, HDAC5 % HDAC6„ HDAC7. HDAC8 <D& 
25 (i i) M|«#BjS*ra<0*;ft^H&#8M&Sr n HDAC 
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(i i i) hdac4 atfe^xra HDAC8 ift<£^£r3§5?,£*5 - biZ. J; 9#b 

7. (i) ~ (i i i) ©Ig^^tf, JflL/h^^f^ffiO^J&VN^fe 
5 |Se*JJf&|£!la>S&*'fe'C&oTx ft&gE&JfiPjftlftS HDAC4 HDAC8 

( i ) HDACl. HDAC2 % HDAC3 % HDAC4 N HDAC5, HDAC6 % HDAC7, HDAC8 <D$r 

(i i) %m&mmm<D^ft?n%m®i®Kki&ifisi£. hdac 
io &wm-rz ; 

(i i i) HDAC4»e-?-XttHDAC8»te-?-&»mS*«w fcKlJ: 9#G> 

8. (i) ~ (i i i) ©Ig^t^^ JtL/^tttS^flsJBO^fcl/^ 

15 mm^iM<Dmn^mx-h.<>x , m&,mtfpmm& hdac4 25:u ? /x}*hdac8 

(i) t h#Bll&**b«^»K$^/tBP*«S:»R4fcKi#^F$-e: % HDAC 
(i i) HDAC4 at-g^-fttf/Xf* HDAC8 Jftfcc^&jm t t tC J: O 

20 #btifc^m^^^ii^«^^#§^r, hdac mm m$k*mfe-rz> ; 

( i i i ) ( i ) ( i i ) 2: ©B*Sf itte«r Jfctfc HDAC4 stfc^&U*/ 
Xte HDAC8 it 45 5 r. t \z. £ 9 # b ttfcgf 3if V^fc»-g- 

HDAC#3!fiS^S:«i«!li--5tfe*i4fe«*-a^i-5. 

9. SIT (i) ~ (i i i) ©It^^tf, JM^St^flsJBo^fcv^ 
25 gWJ^JCl^ftffe-oT, #ElfeHDAC B&*jffl© 5 HDAC4 t N-CoR 
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fife : 

(i i) %mmmm&wi$k hdacr#5j 

(i i i) (i i) x-n^titcmmmtmm. hdac mmMcom^-mK^^ 

X HDAC4 t N-CoR £ tf^-^fM* j^gfc $ frT d^rfp & 3?#f "t* -5 0 
1 0 . £t.T ( i ) ( i i ) <^X^*-g-tf s Jk/h^M^fE/Btf^&V^^iJ}) 
ftfl3W«D»iR***T?*)oT x HDACIB^jW© 5 HDAC4 <£>4>ft 

< h %>-m*^ mkc^m^wnm.h % N-coRaejt©'>4< t 

Sr ^ tr N-CoR §fe S 6 ft £ © % & fle M j£ & «r A 65 IB. m i" 6 t> © £ S ^ 
(i) ^HDAC4S&-a-Ste«£='- KtSie^x XtftfiN-CoRflft-g-gS 
( i i ) HDAC P1#^J^ N ^ ITOAC4 j»^2£«£«* N-CoRjft-g-aefr 

i i . ( i ) ( i i ) ©xm*^tfs fiL'bmm'pftm<D'pfj;^fe,&n 
mfe , &*^'rz>fr&!®)<Dm$ijjmx°&'ox, «m hdac pi^^jco ? 

HDAC4 /Xte HDAC8 <S> 3§ §1 fi £ #I ffcl 1~ 5 t> «7>*^^1" 5 £ £ i£ «fc -5 

( i ) HDAC4 Jk-(I/y.n HDAC 8 IrllitSiJStM HDAC P1S£!I**# 

(i i) mmmifoK&VZ HDAC4&tf/3Ui HDAC8^3^fi*?l!l^1-So 
1 2 . £I.T ( i ) ( i i ) OX@*-^tf, JfiL/>«»^f^ffl©^*V^fi*p 

«ysttSr^ri-5'fb-g-4fco»#i^Sft?*>oT N #R hdac m%M*> b 

HDAC4 HDAC8 £ HDAC4 .RtF/Xte HDAC8 y # ^ K fc CD 
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(i) EVACAR-a/Xte HDAC8 3t*£^£3§gl£-frT. it!5r#5 ; 

(i i) SK»**«:HDAC4»tJ«/X»HDAC8»*Wy ^f^Kfc*» 
HDAC R&$*<| i $ HDAC4 ^tf/Xti HDAC8 ft* t HDAC4 
t± HDAC8 <&m&) V K W^-&Ste^i!l^"t"2)o 

1 3 . ( i ) ( i i ) k HDAC4 5.t^/X«HDAC8 51 

ft) PS. * n * <a tf jfiBL /h til ttt 4> ft 5 ^ <*> '> * v N * & W # J 51 * ° * ° * ^ 

3r j/ h : 

( i ) HDAC l s HDAC2, HDAC3, HDAC 5 „ HDAC6 > HDAC7 ©S-aftfis^SrSS^ & 
(i i) HDAC4ftt//X»*ffl)AC8flD#3te : ?-«r»3l**T»fenft»* 

Ha^J^ft^DNA. 
% 1 1rZ> HDAC4 ^^ffco 

1 6. ^$)*tf> HDAC4&tf/XteHDAC8MiRI&l£MJ%«#^&^"t- 

1 7. £"3&*<© HDAC4 RTf/Xl* HDAC8 R&^sii s^^ti* ^ ^: &-5 : *?" 
1 8 . GATA-1 MttWmiS&fV&te^ IL-2 m^lfi*?f025.t^/X»*^3SE» 

£jipi&#»i&*aj©»3g©fc«>G> hdac4Rt>vx« HDAcsaiR«jifl«^ 

1 9. jfiL/h**^f|sfflO^*V^ffi»lW3W©»3ft©te»©HDAC4 2l^/ 
Xfi HDAC 8 »J*ttl!MMfitf>ttJB. 
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661' ATCAGTATCCTTGMTCGAMCCTTTTTCTG 

1" CTGAGTATTTAACAATCGCACXCTTTAAAAAA 
721' TGTAC-ATAGA^TTMG^GACnAMCAGATATATMTCATTTTAMTTAAAATAGCGT 

33" TGTACMTAGACATTMGAGACTTAAACAGATATATM 
780' TAMCAGTACCTCMGCTCAATMGCATmMGTATTCTMTOT 

93" TAAACAGTACCTCMGCTICAATAAGCATTnMGTATTCT 
840' TGACATGTMGMGCAATCTATCTTATTGTATGCAATT^^ 

153" TGACATGTMGMGCMTCTATCTTATTGTATGCMTrAGCTCATTGTGTGGATAAAAAG 

900* GTAAAACCATTCTGAMGAGGAAACCMTACACn^ 

213" GTAAMCaTTCTGAMCAGGAMCC^^ 

960' TTTATTCTTTTCATCTGTTTACTCTC^ 

273" TTTATTCTTTTCATCTGTTTACTCTTGCT 
1020' CAGTGTAGTTTTATGACAMGAAMTTTTCTGAGTO 

333" CAGTGTAGTTTTAGGACAMGAAMTTTTCTGAGTTACTTTTGTATCCCCAC^ 
1080* AGMAGGAGGAAAMCTGTTTCATACAGAAGGCGTTAATTGCATGAATTAGAGCTATCAC 

393" AGAMGGAGGAAAMCTGTTTCATACAGMGGCGTTMTTGCATGAATTAGAGCTATCAC 
1140' CTMGTGTGGGCH7LATGTMCAAAGA 

453" CrMGTGTGGGCTAATGTAACAMGAGGGATTTCACCTACATCCATTCAGTCAGTCTTTG 
1200' GGGGTTTAMGAMTTCCAMGAGTCATCAGMGAGGAAAMTG 

513" GGGGTTTAMGAMTTC£AAAGAGTCATCAGAAGAGGAAAMTGMGGT^ 
1260' AGACTGGTMAGTCTTTGAAMTATGTGTMTATGTAAMCATTTTGACACCCCCATAAT 

573" AGACAGGTAMGTCTTTGAAMTATGTGTMTATGTAAMCATTTTGACACCCCCATAAT 
1320* ATTTTTCCAGMTTMCAGTATAMTTGCATCTCTTGTTCAAGAGTTCCCTATCA — CTC 

633" ATTTTTCCAGMTTMCAGTATAMTTGCAT^ 

1378' TTTMTCACTACTCACAGTMCCTCAACTCCTGCCACMTGTACAGGATGCMCTC 
693" TTTAATCACTACTCACAGTAACCTCAACTCCTGCCACAA 
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901' TAAMCCATTCTGAMCAGGAMCCAATACACTTCCrffnTAATCAACAAATCTAAACAT 
r GGGWIW^GGNGATCCTCTACCACTATAGGGCGAATrGAATTTAGCG 

49' GCCGCGANTTCGCCCTTlXCTAGCTGCTCTTGtCCACCACMTATGCTATrCACATGTTC 

CACTGGTAMGT^^^ 
^at'WcCAGMTrAACAGTA^™ 

40 9* ^SSIlSS^SSSAmcccTATCAaaar 

469 - SESEBSKSS^ 
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5281' GCCTCTGTCTCTCCCACTCCACCCCT 

r TGCCTCTTTACTATACGGCGAATTGAATTTAGCGGCCGCGMTTCG 
5361' GmCCCGCCTCCMGGCAGCATGGCGGGCAAGMGTTGACKlCCACT 



76" GTnCCX^CCTCCMGGCAGCATGGCGGGCMGMGTTGAGGCCACTGTCCCTGGG 
5441* CEMGACAG(%TGTTACTGCGGCGCCAACAG 

156* CCAAGACAGCCTGmCTGCGGCGCCMCAGCCACGff 
5521' (XSGAfiCItXXXnAAGOCXXJACTCO^ 

236" CGGAGGTGGOTMGCOXaG^^ 
5601' AGrcTGGGTCATCMGGTATCCCACAGGCrCTAGnCAMTCCAGCAGMCCTCT^ 

316* AGCCTGGGTCATCMGGTATCCCACAGGCTCTAGTTCAMT^ 
5681 ' AMTGO}TACAGCCACATCCCTTCTCT^ 

396" MATt^ 

576 1 ' CACAMTTMGGGCTTTACTCTCTGAAMGCCCAGTGAA GTCATGAM 

476" CACAAATTMGGGCTTTACTCTCTGAAMGCCCAGTGAAGTCATGAMCCATATCTGCTA 
5841' ACCCrTATTTTGCTTGTCTGGACACTACAGTCCACCGGAGCCT^ 

556* AGCCTA*^^ 
592 V GACG<rrGGMGAG<KCCTtXAGT(£CCMGAGGTC^ 

636* GAGGGTGGMGAGGCCCTCCAGTGCCCMGAGGTGCCCa^ 
tfGO 1" ACTGGGGCACCAGCCACTCCCTGGGGAGGAGGGAGGAGGGAGAAGGGAGGGAGGGAGGGAGGGAGGAAGGGAGCCTCAAA 

716* ACTGGGGCArcAGCCACTCCCT<K3GGA(&AG<XiAGGAG 
6081' GGCCAAGGCWGCCAGGACACCCCCTGGGATCACACTGAGCTTGCCACATCCCCAAGGCGGCCG 

796* GGCCAAGGCC^GCCAGGACACCCCCTGGGATCACACTGAGCnTGCCACATCCCCAAGGCGGCCGAACCCTCCGCAACCAC 
6161' (^GCCCAGGTCAGTCTCAGCCCCCAGAGAGCCCCCACCAAGGCMCCCTO 

876" CAAAGCTTATAAGGGCGAATTCGTT 
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2321' GTACAMTGCCATGGGGCCTGGACC^^ 

1" TTATGGTACCACCCCAGAAGATGCCAGGAGGGAGTGAGCCAGTCAGGGA 
2401' AGGCTTCCGAGMGAGAGGACATTGMGMGAGTCTCAMCTT^ 

50" AGGCXTCCGAGAAGAGAGGACATTGMGMGAGTCTCAMCTTAGGCCTG^ 
248 1 ' CCCCCGCCCTCGTCTCCCCCAMGCCTGATCTGGCCXCACTGATTCCCT^ 

130" C^CCCGCCCTCGTCTCC(XCAMGCCTGATCTGGCXXCACTGATTCC 
256 1 1 GCTGAACTGTCGCCGCAGACTTCTGAGCCTGCGCCCCCT^CACGGGGATC 

210" GCTGAACTGTCGCCGCAGACTTCTGAGCCTGCGCCCCCTCCACGGGGATGGGGGAGGGMTGGGGT^ 
264 1 ' CAGCCTCGGGGTTTCCAGCTCTTGCTGGAGGCAGGGCTCTGGGGCGCCCTACTCCT 

290* CAGCCTCGGGCnTTCCAGCTCTTGCTGGAGGCAGGGCTCTGGGGCGCCCTAC^ 
272 T GCTCTGTGCTCTtXAGAMTCMGAAATGGGGTGAGTCCAGCGGCCAMCCCTC 

370" GCTCTGTGCTCTCCAGAMTGMGAMTGGCGTGA^ 
2801 1 CCTGCCATTCCCTGTGAGGACAGATTTCCCTATGTTGCGACCG 

450" CCTGCCATTCCCTGTGAGGACAGATTTCCCTATGTTGCGACXX 
2881' TTTACAGAGCACACCATTTATGGTGTGCCAGCAGGCCX^GTGCTGAGTGCT^^ 

530" TTTACAGAGCACACCATTTATGGTGTGCCACXIAGGCCCTGTGCTGAGT^ 
2961' CCCGTTTTCCAGATGMGAMCTCAGGCTCAGAGGGCGTCTGGCCCAGGMTCACACAGCAAATCACACAGCAAATCAGA 

610" CCCGTTTTCCAGATGAAGAAACTGAGGCTCAGAGGGCGCTAGCATAAGGGC 
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SEQUENCE LISTING 

<110> Fujisawa Pharmaceutical Co. , Ltd. 

<120> New methods for selecting an immunosuppressive agent 

<130> 09598 

<150> JP2002-378800 

<151> 2002-12-27 

<160> 86 

<170> Patentln version 3. 1 

<210> 1 

<211> 3255 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<222> (1) . . (3255) 

<223> human hi stone deacetylase-4 (HDAC4) gene 



<400> 1 

atg age tec caa age cat cca gat 
Met Ser Ser Gin Ser His Pro Asp 
1 5 



gga ctt tct ggc cga gac cag cca 48 
Gly Leu Ser Gly Arg Asp Gin Pro 
10 15 



gtg gag ctg ctg aat cct gec cgc gtg aac cac atg ccc age acg gtg 96 
Val Glu Leu Leu Asn Pro Ala Arg Val Asn His Met Pro Ser Thr Val 
20 25 30 



gat gtg gee acg gcg ctg cct ctg caa gtg gec ccc teg gca gtg ccc 144 
Asp Val Ala Thr Ala Leu Pro Leu Gin Val Ala Pro Ser Ala Val Pro 
35 40 45 
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atg gac ctg cgc ctg gac cac cag ttc tea ctg cct gtg gca gag ccg 192 
Met Asp Leu Arg Leu Asp His Gin Phe Ser Leu Pro Val Ala Glu Pro 
50 55 60 

gec ctg egg gag cag cag ctg cag cag gag etc ctg gcg etc aag cag 240 
Ala Leu Arg Glu Gin Gin Leu Gin Gin Glu Leu Leu Ala Leu Lys Gin 
65 70 75 80 



aag cag cag ate cag agg cag ate etc ate get gag ttc cag agg cag 288 
Lys Gin Gin He Gin Arg Gin He Leu He Ala Glu Phe Gin Arg Gin 
85 90 95 



cac gag cag etc tec egg cag cac gag gcg cag etc cac gag cac ate 336 
His Glu Gin Leu Ser Arg Gin His Glu Ala Gin Leu His Glu His He 
100 105 110 



aag caa caa cag gag atg ctg gee atg aag cac cag cag gag ctg ctg 
Lys Gin Gin Gin Glu Met Leu Ala Met Lys His Gin Gin Glu Leu Leu 
115 120 125 

gaa cac cag egg aag ctg gag agg cac cgc cag gag cag gag ctg gag 
Glu His Gin Arg Lys Leu Glu Arg His Arg Gin Glu Gin Glu Leu Glu 
130 135 140 

aag cag cac egg gag cag aag ctg cag cag etc aag aac aag gag aag 
Lys Gin His Arg Glu Gin Lys Leu Gin Gin Leu Lys Asn Lys Glu Lys 
145 150 155 160 



ggc aaa gag agt gee gtg gec age aca gaa gtg aag atg aag tta caa 
Gly Lys Glu Sef Ala Val Ala Ser Thr Glu Val Lys Met Lys Leu Gin 
165 170 175 



528 



gaa ttt gtc etc aat aaa aag aag gcg ctg gee cac egg aat ctg aac 
Glu Phe Val Leu Asn Lys Lys Lys Ala Leu Ala His Arg Asn Leu Asn 
180 185 190 



576 
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cac tgc att tec age gac cct cgc tac tgg tac ggg aaa acg cag cac 624 
His Cys He Ser Ser Asp Pro Arg Tyr Trp Tyr Gly Lys Thr Gin His 
195 200 205 

agt tec ctt gac cag agt tct cca ccc cag age gga gtg teg ace tec 672 
Ser Ser Leu Asp Gin Ser Ser Pro Pro Gin Ser Gly Val Ser Thr Ser 
210 215 220 

tat aac cac ccg gtc ctg gga atg tac gac gee aaa gat gac ttc cct 720 
Tyr Asn His Pro Val Leu Gly Met Tyr Asp Ala Lys Asp Asp Phe Pro 
225 230 235 240 

ctt agg aaa aca get tct gaa ccg aat ctg aaa tta egg tec agg eta 768 
Leu Arg Lys Thr Ala Ser Glu Pro Asn Leu Lys Leu Arg Ser Arg Leu 
245 250 255 

aag cag aaa gtg gec gaa aga egg age age ccc ctg tta cgc agg aaa 816 
Lys Gin Lys Val Ala Glu Arg Arg Ser Ser Pro Leu Leu Arg Arg Lys 
260 265 270 

gac ggg cca gtg gtc act get eta aaa aag cgt ccg ttg gat gtc aca 864 
Asp Gly Pro Val Val Thr Ala Leu Lys Lys Arg Pro Leu Asp Val Thr 
275 280 285 

gac tec gcg tgc age age gee cca ggc tec gga ccc age tea ccc aac 912 
Asp Ser Ala Cys Ser Ser Ala Pro Gly Ser Gly Pro Ser Ser Pro Asn 
290 295 300 

aac age tec ggg age gtc age gcg gag aac ggt ate gcg ccc gec gtc 960 
Asn Ser Ser Gly Ser Val Ser Ala Glu Asn Gly He Ala Pro Ala Val 
305 310 315 320 

ccc age ate ccg gcg gag acg agt ttg gcg cac aga ctt gtg gca cga 1008 
Pro Ser He Pro Ala Glu Thr Ser Leu Ala His Arg Leu Val Ala Arg 
325 330 335 



gaa ggc teg gec get cca ctt ccc etc tac aca teg cca tec ttg ccc 



1056 
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Glu Gly Ser Ala Ala Pro Leu Pro Leu Tyr Thr Ser Pro Ser Leu Pro 
340 345 350 

aac ate acg ctg ggc ctg cct gec acc ggc ccc tct gcg ggc acg gcg 1104 
Asn He Thr Leu Gly Leu Pro Ala Thr Gly Pro Ser Ala Gly Thr Ala 
355 360 365 

ggc cag cag gac acc gag aga etc acc ctt ccc gec etc cag cag agg 1152 
Gly Gin Gin Asp Thr Glu Arg Leu Thr Leu Pro Ala Leu Gin Gin Arg 
370 375 380 

etc tec ctt ttc ccc ggc acc cac etc act ccc tac ctg age acc teg 1200 
Leu Ser Leu Phe Pro Gly Thr His Leu Thr Pro Tyr Leu Ser Thr Ser 
385 390 395 400 

ccc ttg gag egg gac gga ggg gca gcg cac age cct ctt ctg cag cac 1248 
Pro Leu Glu Arg Asp Gly Gly Ala Ala His Ser Pro Leu Leu Gin His 
405 410 415 

atg gtc tta ctg gag cag cca ccg gca caa gca ccc etc gtc aca ggc 1296 
Met Val Leu Leu Glu Gin Pro Pro Ala Gin Ala Pro Leu Val Thr Gly 
420 425 430 

ctg gga gca ctg ccc etc cac gca cag tec ttg gtt ggt gca gac egg 1344 
Leu Gly Ala Leu Pro Leu His Ala Gin Ser Leu Val Gly Ala Asp Arg 
435 440 445 

gtg tec ccc tec ate cac aag ctg egg cag cac cgc cca ctg ggg egg 1392 
Val Ser Pro Ser He His Lys Leu Arg Gin His Arg Pro Leu Gly Arg 
450 455 460 

acc cag teg gec ccg ctg ccc cag aac gee cag get ctg cag cac ctg 1440 
Thr Gin Ser Ala Pro Leu Pro Gin Asn Ala Gin Ala Leu Gin His Leu 
465 470 475 480 

gtc ate cag cag cag cat cag cag ttt ctg gag aaa cac aag cag cag 1488 
Val He Gin Gin Gin His Gin Gin Phe Leu Glu Lys His Lys Gin Gin 
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485 490 495 

ttc cag cag cag caa ctg cag atg aac aag ate ate ccc aag cca age 
Phe Gin Gin Gin Gin Leu Gin Met Asn Lys He He Pro Lys Pro Ser 
500 505 510 

gag cca gee egg cag ccg gag age cac ccg gag gag acg gag gag gag 
Glu Pro Ala Arg Gin Pro Glu Ser His Pro Glu Glu Thr Glu Glu Glu 
515 520 525 

etc cgt gag cac cag get ctg ctg gac gag ccc tac ctg gac egg ctg 
Leu Arg Glu His Gin Ala Leu Leu Asp Glu Pro Tyr Leu Asp Arg Leu 
530 535 540 

ccg ggg cag aag gag gcg cac gca cag gee ggc gtg cag gtg aag cag 
Pro Gly Gin Lys Glu Ala His Ala Gin Ala Gly Val Gin Val Lys Gin 
545 550 555 560 

gag ccc att gag age gat gag gaa gag gca gag ccc cca egg gag gtg 
Glu Pro He Glu Ser Asp Glu Glu Glu Ala Glu Pro Pro Arg Glu Val 
565 570 575 

gag ccg ggc cag cgc cag ccc agt gag cag gag ctg etc ttc aga cag 
Glu Pro Gly Gin Arg Gin Pro Ser Glu Gin Glu Leu Leu Phe Arg Gin 
580 585 590 

caa gee etc ctg ctg gag cag cag egg ate cac cag ctg agg aac tac 
Gin Ala Leu Leu Leu Glu Gin Gin Arg He His Gin Leu Arg Asn Tyr 
595 600 605 

cag gcg tec atg gag gee gee ggc ate ccc gtg tee ttc ggc ggc cac 
Gin Ala Ser Met Glu Ala Ala Gly He Pro Val Ser Phe Gly Gly His 
610 615 620 

agg cct ctg tec egg gcg cag tec tea ccc gcg tct gee acc ttc ccc 
Arg Pro Leu Ser Arg Ala Gin Ser Ser Pro Ala Ser Ala Thr Phe Pro 
625 630 635 640 



1536 



1584 



1632 



1680 



1728 



1776 



1824 



1872 



1920 



WO 2004/061101 



6/123 



PCT/JP2003/016895 



gtg tot gtg cag gag ccc ccc acc aag cog a gg ttc acg aca ggc etc 
Val Ser Val Gin Glu Pro Pro Thr Lys Pro Arg Phe Thr Thr Gly Leu 
645 650 655 

gtg tat gac acg ctg atg ctg aag oac cag tgc acc tgc ggg agt age 
Val Tyr Asp Thr Leu Met Leu Lys His Gin Cys Thr Cys Gly Ser Ser 
660 665 

agc age cac ccc gag cac gec ggg agg ate cag age ate tgg tee egc 

675 680 685 

ctg cag gag acg ggc etc egg ggc aaa tgc gag tgc ate egc gga egc 
Z Gin Glu Thr Gly Leu Arg Gly Lys Cys Glu Cys He Arg Gly Arg 



690 



695 



1968 



2016 



2064 



2112 



aag gee acc ctg gag gag eta cag acg gtg cac teg gaa gee cac acc 
Z Ala Thr Leu Glu Glu Leu Gin Thr Val His Ser Glu Ala Hi. Thr 
705 710 715 

etc ctg tat ggc acg aae ccc etc aac egg cag aaa ctg gac agt aag 
Z Leu Tyr Gly Thr Asn Pro Leu Asn Arg Gin Lys Leu Asp Ser Lys 
725 730 

aa a ctt eta ggc to 8 etc gee toe 8 tg ttc gtc egg etc cot tgc ggt 
Lys Leu Leu Gly Ser Leu Ala Ser Val Ph. Val Arg Leu Pre Cys Gly 
740 745 760 

ggt gtt ggg gtg gac »gt gac acc eta tgg aac gag gtg cac teg gcg 
Gl Val Gly Val Asp Ser Asp Thr lie Trp Asp Glu Val Hrs Ser Ala 
756 760 765 

780 



2160 



2208 



2256 



2304 



2352 



770 



775 
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2448 



g tg gcc aca ggg gag ctg aag aat ggc ttt get gtg gtc cgc ccc cct 2400 
Val Ala Thr Gly Glu Leu Lys Asn Gly Phe Ala Val Val Arg Pro Pro 
785 790 795 800 

gga cac cat gcg gag gag age acg ccc atg ggc ttt tgc tac ttc aac 
Gly His His Ala Glu Glu Ser Thr Pro Met Gly Phe Cys Tyr Phe Asn 
805 810 815 

tec gtg gcc gtg gca gcc aag ctt ctg cag cag agg ttg age gtg age 2496 
Ser Val Ala Val Ala Ala Lys Leu Leu Gin Gin Arg Leu Ser Val Ser 
820 825 830 

aag ate etc ate gtg gac tgg gac gtg cac cat gga aac ggg ace cag 2544 
Lys He Leu He Val Asp Trp Asp Val His His Gly Asn Gly Thr Gin 
835 840 845 

cag get ttc tac age gac cct age gtc ctg tac atg tec etc cac cgc 2592 
Gin Ala Phe Tyr Ser Asp Pro Ser Val Leu Tyr Met Ser Leu His Arg 
850 855 860 

tac gac gat ggg aac ttc ttc cca ggc age ggg get cct gat gag gtg 2640 
Tyr Asp Asp Gly Asn Phe Phe Pro Gly Ser Gly Ala Pro Asp Glu Val 
865 870 875 880 

ggc aca ggg ccc ggc gtg ggt ttc aac gtc aac atg get ttc ace ggc 2688 
Gly Thr Gly Pro Gly Val Gly Phe Asn Val Asn Met Ala Phe Thr Gly 
885 890 895 

ggc ctg gac ccc ccc atg gga gac get gag tac ttg gcg gcc ttc aga 2736 
Gly Leu Asp Pro Pro Met Gly Asp Ala Glu Tyr Leu Ala Ala Phe Arg 
900 905 910 

acg gtg gtc atg ccg ate gcc age gag ttt gcc ccg gat gtg gtg ctg 2784 
Thr Val Val Met Pro He Ala Ser Glu Phe Ala Pro Asp Val Val Leu 
915 920 925 



gtg tea tea ggc ttc gat gcc gtg gag ggc cac ccc acc cct ctt ggg 



2832 



WO 2004/061101 PCT/JP2003/016895 

8/123 

Val Ser Ser Gly Phe Asp Ala Val Glu Gly His Pro Thr Pro Leu Gly 

930 935 940 

ggc tac aac etc tec gec aga tgc ttc ggg tac ctg acg aag cag ctg 2880 
Gly Tyr Asn Leu Ser Ala Arg Cys Phe Gly Tyr Leu Thr Lys Gin Leu 
945 950 855 960 

atg ggc ctg get ggc ggc egg att gtc ctg gee etc gag gga ggc cac 2928 
Met Gly Leu Ala Gly Gly Arg He Val Leu Ala Leu Glu Gly Gly His 
965 970 975 

gac ctg ace gee att tgc gac gee teg gaa gca tgt gtt tct gee ttg 2976 
Asp Leu Thr Ala He Cys Asp Ala Ser Glu Ala Cys Val Ser Ala Leu 
980 985 990 

ctg gga aac gag ctt gat cct etc cca gaa aag gtt tta cag caa aga 3024 
Leu Gly Asn Glu Leu Asp Pro Leu Pro Glu Lys Val Leu Gin Gin Arg 
995 1000 1005 

ccc aat gca aac get gtc cgt tec atg gag aaa gtc atg gag ate cac 3072 
Pro Asn Ala Asn Ala Val Arg Ser Met Glu Lys Val Met Glu He His 
1010 1015 1020 

age aag tac tgg cgc tgc ctg cag cgc aca acc tec aca gcg ggg cgt 3120 
Ser Lys Tyr Trp Arg Cys Leu Gin Arg Thr Thr Ser Thr Ala Gly Arg 
1025 1030 1035 1040 

tct ctg ate gag get cag act tgc gag aac gaa gaa gee gag acg gtc 3168 
Ser Leu He Glu Ala Gin Thr Cys Glu Asn Glu Glu Ala Glu Thr Val 
1045 1050 1055 



acc gee atg gee teg ctg tec gtg ggc gtg aag ccc gee gaa aag aga 
Thr Ala Met Ala Ser Leu Ser Val Gly Val Lys Pro Ala Glu Lys Arg 
1060 1065 1070 



3216 



cca gat gag gag ccc atg gaa gag gag ccg ccc ctg tag 
Pro Asp Glu Glu Pro Met Glu Glu Glu Pro Pro Leu 



3255 
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1075 1080 



<210> 2 

<211> 1084 

<212> PRT 

<213> Homo sapiens 

<400> 2 

Met Ser Ser Gin Ser His Pro Asp Gly Leu Ser Gly Arg Asp Gin Pro 
I 5 10 15 

Val Glu Leu Leu Asn Pro Ala Arg Val Asn His Met Pro Ser Thr Val 
20 25 30 

Asp Val Ala Thr Ala Leu Pro Leu Gin Val Ala Pro Ser Ala Val Pro 
35 40 45 

Met Asp Leu Arg Leu Asp His Gin Phe Ser Leu Pro Val Ala Glu Pro 
50 55 60 

Ala Leu Arg Glu Gin Gin Leu Gin Gin Glu Leu Leu Ala Leu Lys Gin 
65 70 75 80 

Lys Gin Gin lie Gin Arg Gin He Leu lie Ala Glu Phe Gin Arg Gin 
85 90 95 

His Glu Gin Leu Ser Arg Gin His Glu Ala Gin Leu His Glu His He 
100 105 110 

Lys Gin Gin Gin Glu Met Leu Ala Met Lys His Gin Gin Glu Leu Leu 
115 120 125 

Glu His Gin Arg Lys Leu Glu Arg His Arg Gin Glu Gin Glu Leu Glu 
130 135 140 

Lys Gin His Arg Glu Gin Lys Leu Gin Gin Leu Lys Asn Lys Glu Lys 
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145 150 155 160 

Gly Lys Glu Ser Ala Val Ala Ser Thr Glu Val Lys Met Lys Leu Gin 
165 170 175 

Glu Phe Val Leu Asn Lys Lys Lys Ala Leu Ala His Arg Asn Leu Asn 
180 185 190 

His Cys He Ser Ser Asp Pro Arg Tyr Trp Tyr Gly Lys Thr Gin His 
195 200 205 

Ser Ser Leu Asp Gin Ser Ser Pro Pro Gin Ser Gly Val Ser Thr Ser 
210 215 220 

Tyr Asn His Pro Val Leu Gly Met Tyr Asp Ala Lys Asp Asp Phe Pro 
225 230 235 240 

Leu Arg Lys Thr Ala Ser Glu Pro Asn Leu Lys Leu Arg Ser Arg Leu 
245 250 255 

Lys Gin Lys Val Ala Glu Arg Arg Ser Ser Pro Leu Leu Arg Arg Lys 
260 265 270 

Asp Gly Pro Val Val Thr Ala Leu Lys Lys Arg Pro Leu Asp Val Thr 
275 280 285 

Asp Ser Ala Cys Ser Ser Ala Pro Gly Ser Gly Pro Ser Ser Pro Asn 
290 295 300 

Asn Ser Ser Gly Ser Val Ser Ala Glu Asn Gly He Ala Pro Ala Val 
305 310 315 320 

Pro Ser He Pro Ala Glu Thr Ser Leu Ala His Arg Leu Val Ala Arg 
325 330 335 

Glu Gly Ser Ala Ala Pro Leu Pro Leu Tyr Thr Ser Pro Ser Leu Pro 
340 345 350 
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Asn He Thr Leu Gly Leu Pro Ala Thr Gly Pro Ser Ala Gly Thr Ala 
355 360 . 365 

Gly Gin Gin Asp Thr Glu Arg Leu Thr Leu Pro Ala Leu Gin Gin Arg 
370 375 380 

Leu Ser Leu Phe Pro Gly Thr His Leu Thr Pro Tyr Leu Ser Thr Ser 
385 390 395 400 

Pro Leu Glu Arg Asp Gly Gly Ala Ala His Ser Pro Leu Leu Gin His 
405 410 415 

Met Val Leu Leu Glu Gin Pro Pro Ala Gin Ala Pro Leu Val Thr Gly 
420 425 430 

Leu Gly Ala Leu Pro Leu His Ala Gin Ser Leu Val Gly Ala Asp Arg 
435 440 445 

Val Ser Pro Ser He His Lys Leu Arg Gin His Arg Pro Leu Gly Arg 
450 455 460 

Thr Gin Ser Ala Pro Leu Pro Gin Asn Ala Gin Ala Leu Gin His Leu 
465 470 475 480 

Val He Gin Gin Gin His Gin Gin Phe Leu Glu Lys His Lys Gin Gin 
485 490 495 



Phe Gin Gin Gin Gin Leu Gin Met Asn Lys He He Pro Lys Pro Ser 
500 505 510 

Glu Pro Ala Arg Gin Pro Glu Ser His Pro Glu Glu Thr Glu Glu Glu 
515 520 525 



Leu Arg Glu His Gin Ala Leu Leu Asp Glu Pro Tyr Leu Asp Arg Leu 
530 535 540 
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Pro Gly Gin Lys Glu Ala His Ala Gin Ala Gly Val Gin Val Lys Gin 
545 550 555 560 

Glu Pro He Glu Ser Asp Glu Glu Glu Ala Glu Pro Pro Arg Glu Val 
565 570 575 

Glu Pro Gly Gin Arg Gin Pro Ser Glu Gin Glu Leu Leu Phe Arg Gin 
580 585 590 

Gin Ala Leu Leu Leu Glu Gin Gin Arg He His Gin Leu Arg Asn Tyr 
595 600 605 

Gin Ala Ser Met Glu Ala Ala Gly He Pro Val Ser Phe Gly Gly His 
610 615 620 

Arg Pro Leu Ser Arg Ala Gin Ser Ser Pro Ala Ser Ala Thr Phe Pro 
625 630 635 640 

Val Ser Val Gin Glu Pro Pro Thr Lys Pro Arg Phe Thr Thr Gly Leu 
645 650 655 

Val Tyr Asp Thr Leu Met Leu Lys His Gin Cys Thr Cys Gly Ser Ser 
660 665 670 

Ser Ser His Pro Glu His Ala Gly Arg He Gin Ser He Trp Ser Arg 
675 680 685 

Leu Gin Glu Thr Gly Leu Arg Gly Lys Cys Glu Cys He Arg Gly Arg 
690 695 700 

Lys Ala Thr Leu Glu Glu Leu Gin Thr Val His Ser Glu Ala His Thr 
705 710 715 720 

Leu Leu Tyr Gly Thr Asn Pro Leu Asn Arg Gin Lys Leu Asp Ser Lys 
725 730 735 



Lys Leu Leu Gly Ser Leu Ala Ser Val Phe Val Arg Leu Pro Cys Gly 
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740 



745 



750 



Gly Val Gly Val Asp Ser Asp Thx He Trp Asn Glu Val His Ser Ala 
755 760 765 

Gly Ala Ala Arg Leu Ala Val Gly Cys Val Val Glu Leu Val Phe Lys 
770 775 780 

Val Ala Thr Gly Glu Leu Lys Asn Gly Phe Ala Val Val Arg Pro Pro 
785 790 795 800 

Gly His His Ala Glu Glu Ser Thr Pro Met Gly Phe Cys Tyr Phe Asn 
805 810 815 

Ser Val Ala Val Ala Ala Lys Leu Leu Gin Gin Arg Leu Ser Val Ser 
820 825 830 

Lys He Leu He Val Asp Trp Asp Val His His Gly Asn Gly Thr Gin 
835 840 845 

Gin Ala Phe Tyr Ser Asp Pro Ser Val Leu Tyr Met Ser Leu His Arg 
850 855 860 

Tyr Asp Asp Gly Asn Phe Phe Pro Gly Ser Gly Ala Pro Asp Glu Val 
865 870 875 880 

Gly Thr Gly Pro Gly Val Gly Phe Asn Val Asn Met Ala Phe Thr Gly 
885 890 895 

Gly Leu Asp Pro Pro Met Gly Asp Ala Glu Tyr Leu Ala Ala Phe Arg 
900 905 910 



Thr Val Val Met Pro He Ala Ser Glu Phe Ala Pro Asp Val Val Leu 
915 920 925 



Val Ser Ser Gly Phe Asp Ala Val Glu Gly His Pro Thr Pro Leu Gly 
930 935 940 
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Gly Tyr Asn Leu Ser Ala Arg Cys Phe Gly Tyr Leu Thr Lys Gin Leu 
945 950 955 960 

Met Gly Leu Ala Gly Gly Arg He Val Leu Ala Leu Glu Gly Gly His 
965 970 975 

Asp Leu Thr Ala He Cys Asp Ala Ser Glu Ala Cys Val Ser Ala Leu 
980 985 990 

Leu Gly Asn Glu Leu Asp Pro Leu Pro Glu Lys Val Leu Gin Gin Arg 
995 1000 1005 

Pro Asn Ala Asn Ala Val Arg Ser Met Glu Lys Val Met Glu He His 
1010 1015 1020 

Ser Lys Tyr Trp Arg Cys Leu Gin Arg Thr Thr Ser Thr Ala Gly Arg 
1025 1030 1035 1040 

Ser Leu He Glu Ala Gin Thr Cys Glu Asn Glu Glu Ala Glu Thr Val 
1045 1050 1055 

Thr Ala Met Ala Ser Leu Ser Val Gly Val Lys Pro Ala Glu Lys Arg 
1060 1065 1070 

Pro Asp Glu Glu Pro Met Glu Glu Glu Pro Pro Leu 
1075 1080 



<210> 3 

<211> 3255 

<212> DNA 

<213> Artificial 

<220> 

<221> CDS 

<222> (1) . . (3255) 
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<223> Dominant negative mutant (H802K, H803L) of human histone deacetylase-4 
(HDAC4) gene 

<400> 3 

atg age tec caa age cat cca gat gga ctt tct ggc cga gac cag cca 48 
Met Ser Ser Gin Ser His Pro Asp Gly Leu Ser Gly Arg Asp Gin Pro 
15 10 15 

gtg gag ctg ctg aat cct gee cgc gtg aac cac atg ccc age acg gtg 96 
Val Glu Leu Leu Asn Pro Ala Arg Val Asn His Met Pro Ser Thr Val 
20 25 30 

gat gtg gee acg gcg ctg cct ctg caa gtg gec ccc teg gca gtg ccc 144 
Asp Val Ala Thr Ala Leu Pro Leu Gin Val Ala Pro Ser Ala Val Pro 
35 40 45 

atg gac ctg cgc ctg gac cac cag ttc tea ctg cct gtg gca gag ccg 192 
Met Asp Leu Arg Leu Asp His Gin Phe Ser Leu Pro Val Ala Glu Pro 
50 55 60 

gec ctg egg gag cag cag ctg cag cag gag etc ctg gcg etc aag cag 240 
Ala Leu Arg Glu Gin Gin Leu Gin Gin Glu Leu Leu Ala Leu Lys Gin 
65 70 75 80 

aag cag cag ate cag agg cag ate etc ate get gag ttc cag agg cag 288 
Lys Gin Gin He Gin Arg Gin He Leu He Ala Glu Phe Gin Arg Gin 
85 90 95 

cac gag cag etc tec egg cag cac gag gcg cag etc cac gag cac ate 336 
His Glu Gin Leu Ser Arg Gin His Glu Ala Gin Leu His Glu His He 
100 105 110 



aag caa caa cag gag atg ctg gee atg aag cac cag cag gag ctg ctg 
Lys Gin Gin Gin Glu Met Leu Ala Met Lys His Gin Gin Glu Leu Leu 
115 120 125 



384 



gaa cac cag egg aag ctg gag agg cac cgc cag gag cag gag ctg gag 



432 
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Glu His Gin Arg Lys Leu Glu Arg His Arg Gin Glu Gin Glu Leu Glu 
130 135 140 

aag cag cac egg .gag cag aag ctg cag cag etc aag aac aag gag aag 
Lys Gin His Arg Glu Gin Lys Leu Gin Gin Leu Lys Asn Lys Glu Lys 
145 150 155 160 

ggc aaa gag agt gee gtg gee age aca gaa gtg aag atg aag tta caa 
Gly Lys Glu Ser Ala Val Ala Ser Thr Glu Val Lys Met Lys Leu Gin 
165 170 175 

gaa ttt gtc etc aat aaa aag aag gcg ctg gec cac egg aat ctg aac 
Glu Phe Val Leu Asn Lys Lys Lys Ala Leu Ala His Arg Asn Leu Asn 
180 185 190 

cac tgc att tec age gac cct cgc tac tgg tac ggg aaa acg cag cac 
His Cys He Ser Ser Asp Pro Arg Tyr Trp Tyr Gly Lys Thr Gin His 
195 200 205 

agt tec ctt gac cag agt tct cca ccc cag age gga gtg teg ace tec 
Ser Ser Leu Asp Gin Ser Ser Pro Pro Gin Ser Gly Val Ser Thr Ser 
210 215 220 

tat aac cac ccg gtc ctg gga atg tac gac gec aaa gat gac ttc cct 
Tyr Asn His Pro Val Leu Gly Met Tyr Asp Ala Lys Asp Asp Phe Pro 
225 230 235 240 

ctt agg aaa aca get tct gaa ccg aat ctg aaa tta egg tec agg eta 
Leu Arg Lys Thr Ala Ser Glu Pro Asn Leu Lys Leu Arg Ser Arg Leu 
245 250 255 

aag cag aaa gtg gee gaa aga egg age age ccc ctg tta cgc agg aaa 
Lys Gin Lys Val Ala Glu Arg Arg Ser Ser Pro Leu Leu Arg Arg Lys 
260 265 270 



480 



528 



576 



624 



672 



720 



768 



816 



gac ggg cca gtg gtc act get eta aaa aag cgt ccg ttg gat gtc aca 
Asp Gly Pro Val Val Thr Ala Leu Lys Lys Arg Pro Leu Asp Val Thr 



864 
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275 280 285 

gac tec gcg tgc age age gee cca ggc tec gga ccc age tea ccc aac. 912 
Asp Ser Ala Cys Ser Ser Ala Pro Gly Ser Gly Pro Ser Ser Pro Asn 
290 295 300 

aac age tec ggg age gtc age gcg gag aac ggt ate gcg ccc gee gtc 960 
Asn Ser Ser Gly Ser Val Ser Ala Glu Asn Gly He Ala Pro Ala Val 
305 310 315 320 

ccc age ate ccg gcg gag acg agt ttg gcg cac aga ctt gtg gca cga 1008 
Pro Ser He Pro Ala Glu Thr Ser Leu Ala His Arg Leu Val Ala Arg 
325 330 335 

gaa ggc teg gec get cca ctt ccc etc tac aca teg cca tec ttg ccc 1056 
Glu Gly Ser Ala Ala Pro Leu Pro Leu Tyr Thr Ser Pro Ser Leu Pro 
340 345 350 

aac ate acg ctg ggc ctg cct gec acc ggc ccc tct gcg ggc acg gcg 1104 
Asn He Thr Leu Gly Leu Pro Ala Thr Gly Pro Ser Ala Gly Thr Ala 
355 360 365 

ggc cag cag gac acc gag aga etc acc ctt ccc gec etc cag cag agg 1152 
Gly Gin Gin Asp Thr Glu Arg Leu Thr Leu Pro Ala Leu Gin Gin Arg 
370 375 380 

etc tec ctt ttc ccc ggc acc cac etc act ccc tac ctg age acc teg 1200 
Leu Ser Leu Phe Pro Gly Thr His Leu Thr Pro Tyr Leu Ser Thr Ser 
385 390 395 400 

ccc ttg gag egg gac gga ggg gca gcg cac age cct ctt ctg cag cac 1248 
Pro Leu Glu Arg Asp Gly Gly Ala Ala His Ser Pro Leu Leu Gin His 
405 410 415 



atg gtc tta ctg gag cag cca ccg gca caa gca ccc etc gtc aca ggc 
Met Val Leu Leu Glu Gin Pro Pro Ala Gin Ala Pro Leu Val Thr Gly 
420 425 430 



1296 
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ctg gga gca ctg ccc etc cac gca cag tec ttg gtt ggt gca gac egg 1344 
Leu Gly Ala Leu Pro Leu His Ala Gin Ser Leu Val Gly Ala Asp Arg 
435 440 445 

gtg tec ccc tec ate cac aag ctg egg cag cac cgc cca ctg ggg egg 1392 
Val Ser Pro Ser lie His Lys Leu Arg Gin His Arg Pro Leu Gly Arg 
450 455 460 

ace cag teg gee ccg ctg ccc cag aac gee cag get ctg cag cac ctg 1440 
Thr Gin Ser Ala Pro Leu Pro Gin Asn Ala Gin Ala Leu Gin His Leu 
465 470 475 480 

gtc ate cag cag cag cat cag cag ttt ctg gag aaa cac aag cag cag 1488 
Val He Gin Gin Gin His Gin Gin Phe Leu Glu Lys His Lys Gin Gin 
485 490 495 

ttc cag cag cag caa ctg cag atg aac aag ate ate ccc aag cca age 1536 
Phe Gin Gin Gin Gin Leu Gin Met Asn Lys He He Pro Lys Pro Ser 
500 505 510 

gag cca gee egg cag ccg gag age cac ccg gag gag acg gag gag gag 1584 
Glu Pro Ala Arg Gin Pro Glu Ser His Pro Glu Glu Thr Glu Glu Glu 
515 520 525 

etc cgt gag cac cag get ctg ctg gac gag ccc tac ctg gac egg ctg 1632 
Leu Arg Glu His Gin Ala Leu Leu Asp Glu Pro Tyr Leu Asp Arg Leu 
530 535 540 

ccg ggg cag aag gag gcg cac gca cag gee ggc gtg cag gtg aag cag 1680 
Pro Gly Gin Lys Glu Ala His Ala Gin Ala Gly Val Gin Val Lys Gin 
545 550 555 560 

gag ccc att gag age gat gag gaa gag gca gag ccc cca egg gag gtg 1728 
Glu Pro He Glu Ser Asp Glu Glu Glu Ala Glu Pro Pro Arg Glu Val 
565 570 575 



WO 2004/061101 



19/123 



PCT/JP2003/016895 



gag ccg ggc cag cgc cag ccc agt gag cag gag ctg etc ttc aga cag 1776 
Glu Pro Gly Gin Arg Gin Pro Ser Glu Gin Glu Leu Leu Phe Arg Gin 
580 585 590 

caa gec etc ctg ctg gag cag cag egg ate cac cag ctg agg aac tac 1824 
Gin Ala Leu Leu Leu Glu Gin Gin Arg He His Gin Leu Arg Asn Tyx 
595 600 605 

cag gcg tec atg gag gec gec ggc ate ccc gtg tec ttc ggc ggc cac 1872 
Gin Ala Ser Met Glu Ala Ala Gly He Pro Val Ser Phe Gly Gly His 
610 615 620 

agg cct ctg tec egg gcg cag tec tea ccc gcg tct gec ace ttc ccc 1920 
Arg Pro Leu Ser Arg Ala Gin Ser Ser Pro Ala Ser Ala Thr Phe Pro 
625 630 635 640 

gtg tct gtg cag gag ccc ccc acc aag ccg agg ttc acg aca ggc etc 1968 
Val Ser Val Gin Glu Pro Pro Thr Lys Pro Arg Phe Thr Thr Gly Leu 
645 650 655 

gtg tat gac acg ctg atg ctg aag cac cag tgc acc tgc ggg agt age 2016 
Val Tyr Asp Thr Leu Met Leu Lys His Gin Cys Thr Cys Gly Ser Ser 
660 665 670 

age age cac ccc gag cac gee ggg agg ate cag age ate tgg tec cgc 2064 
Ser Ser His Pro Glu His Ala Gly Arg He Gin Ser He Trp Ser Arg 
675 680 685 

ctg cag gag acg ggc etc egg ggc aaa tgc gag tgc ate cgc gga cgc 2112 
Leu Gin Glu Thr Gly Leu Arg Gly Lys Cys Glu Cys He Arg Gly Arg 
690 695 700 

aag gee acc ctg gag gag eta cag acg gtg cac teg gaa gec cac acc 2160 
Lys Ala Thr Leu Glu Glu Leu Gin Thr Val His Ser Glu Ala His Thr 
705 710 715 720 

etc ctg tat ggc acg aac ccc etc aac egg cag aaa ctg gac agt aag 2208 



WO 2004/061101 



20/123 



PCT/JP2003/016895 



Leu Leu Tyr Gly Thr Asn Pro Leu Asn Arg Gin Lys Leu Asp Ser Lys 
725 730 735 

aaa ctt eta ggc teg etc gee tec gtg ttc gtc egg etc cct tgc ggt 
Lys Leu Leu Gly Ser Leu Ala Ser Val Phe Val Arg Leu Pro Cys Gly 
740 745 750 

ggt gtt ggg gtg gac agt gac ace ata tgg aac gag gtg cac teg gcg 
Gly Val Gly Val Asp Ser Asp Thr He Trp Asn Glu Val His Ser Ala 
755 760 765 

ggg gca gee cgc ctg get gtg ggc tgc gtg gta gag ctg gtc ttc aag 
Gly Ala Ala Arg Leu Ala Val Gly Cys Val Val Glu Leu Val Phe Lys 
770 775 780 

gtg gee aca ggg gag ctg aag aat ggc ttt get gtg gtc cgc ccc cct 
Val Ala Thr Gly Glu Leu Lys Asn Gly Phe Ala Val Val Arg Pro Pro 
785 790 795 800 

gga aag ctt gcg gag gag age acg ccc atg ggc ttt tgc tac ttc aac 
Gly Lys Leu Ala Glu Glu Ser Thr Pro Met Gly Phe Cys Tyr Phe Asn 
805 810 815 

tec gtg gee gtg gca gec aag ctt ctg cag cag agg ttg age gtg age 
Ser Val Ala Val Ala Ala Lys Leu Leu Gin Gin Arg Leu Ser Val Ser 
820 825 830 

aag ate etc ate gtg gac tgg gac gtg cac cat gga aac ggg ace cag 
Lys He Leu He Val Asp Trp Asp Val His His Gly Asn Gly Thr Gin 
835 840 845 

cag get ttc tac age gac cct age gtc ctg tac atg tec etc cac cgc 
Gin Ala Phe Tyr Ser Asp Pro Ser Val Leu Tyr Met Ser Leu His Arg 
850 855 860 



2256 



2304 



2352 



2400 



2448 



2496 



2544 



2592 



tac gac gat ggg aac ttc ttc cca ggc age ggg get cct gat gag gtg 
Tyr Asp Asp Gly Asn Phe Phe Pro Gly Ser Gly Ala Pro Asp Glu Val 



2640 
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865 870 875 880 

ggc aca ggg ccc ggc gtg ggt ttc aac gtc aac atg get ttc acc ggc 2688 
Gly Thr Gly Pro Gly Val Gly Phe Asn Val Asn Met Ala Phe Thr Gly 
885 890 895 

ggc ctg gac ccc ccc atg gga gac get gag tac ttg gcg gec ttc aga 2736 
Gly Leu Asp Pro Pro Met Gly Asp Ala Glu Tyr Leu Ala Ala Phe Arg 
900 905 910 

acg gtg gtc atg ccg ate gec age gag ttt gee ccg gat gtg gtg ctg 2784 
Thr Val Val Met Pro He Ala Ser Glu Phe Ala Pro Asp Val Val Leu 
915 920 • 925 

gtg tea tea ggc ttc gat gee gtg gag ggc cac ccc acc cct ctt ggg 2832 
Val Ser Ser Gly Phe Asp Ala Val Glu Gly His Pro Thr Pro Leu Gly 
930 935 940 

ggc tac aac etc tec gee aga tgc ttc ggg tac ctg acg aag cag ctg 2880 
Gly Tyr Asn Leu Ser Ala Arg Cys Phe Gly Tyr Leu Thr Lys Gin Leu 
945 950 955 960 

atg ggc ctg get ggc ggc egg att gtc ctg gee etc gag gga ggc cac 2928 
Met Gly Leu Ala Gly Gly Arg He Val Leu Ala Leu Glu Gly Gly His 
965 970 975 

gac ctg acc gee att tgc gac gee teg gaa gca tgt gtt tct gec ttg 2976 
Asp Leu Thr Ala He Cys Asp Ala Ser Glu Ala Cys Val Ser Ala Leu 
980 985 990 

ctg gga aac gag ctt gat cct etc cca gaa aag gtt tta cag caa aga 3024 
Leu Gly Asn Glu Leu Asp Pro Leu Pro Glu Lys Val Leu Gin Gin Arg 
995 1000 1005 

ccc aat gca aac get gtc cgt tec atg gag aaa gtc atg gag ate cac 3072 
Pro Asn Ala Asn Ala Val Arg Ser Met Glu Lys Val Met Glu He His 
1010 1015 1020 
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age aag tac tgg cgc tgc ctg cag cgc aca acc tec aca gcg tct ctg 
Ser Lys Tyr Trp Arg Cys Leu Gin Arg Thr Thr Ser Thr Ala Gly Arg 
1025 1030 1035 1040 

tct ctg ate gag get cag act tgc gag aac gaa gaa gec gag acg gtc 
Ser Leu He Glu Ala Gin Thr Cys Glu Asn Glu Glu Ala Glu Thr Val 
1045 1050 1055 

acc gec atg gee teg ctg tec gtg ggc gtg aag ccc gee gaa aag aga 
Thr Ala Met Ala Ser Leu Ser Val Gly Val Lys Pro Ala Glu Lys Arg 
1060 1065 1070 

cca gat gag gag ccc atg gaa gag gag ccg ccc ctg tag 
Pro Asp Glu Glu Pro Met Glu Glu Glu Pro Pro Leu 
1075 1080 



3120 



3168 



3216 



3255 



<210> 4 

<211> 1084 . 

<212> PRT 

<213> Artificial 

<220> 

<223> Dominant negative mutant (H802K, H803L) of human histone deacetylase-4 
(HDAC4) gene 

<400> 4 

Met Ser Ser Gin Ser His Pro Asp Gly Leu Ser Gly Arg Asp Gin Pro 
15 10 15 

Val Glu Leu Leu Asn Pro Ala Arg Val Asn His Met Pro Ser Thr Val 
20 25 30 

Asp Val Ala Thr Ala Leu Pro Leu Gin Val Ala Pro Ser Ala Val Pro 
35 40 45 
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Met Asp Leu Arg Leu Asp His Gin Phe Ser Leu Pro Val Ala Glu Pro 
50 55 60 

Ala Leu Arg Glu Gin Gin Leu Gin Gin Glu Leu Leu Ala Leu Lys Gin 
65 70 75 80 

Lys Gin Gin He Gin Arg Gin He Leu He Ala Glu Phe Gin Arg Gin 
85 90 95 

His Glu Gin Leu Ser Arg Gin His Glu Ala Gin Leu His Glu His He 
100 105 110 



Lys Gin Gin Gin Glu Met Leu Ala Met Lys His Gin Gin Glu Leu Leu 
115 120 125 

Glu His Gin Arg Lys Leu Glu Arg His Arg Gin Glu Gin Glu Leu Glu 
130 135 140 

Lys Gin His Arg Glu Gin Lys Leu Gin Gin Leu Lys Asn Lys Glu Lys 
145 150 155 160 

Gly Lys Glu Ser Ala Val Ala Ser Thr Glu Val Lys Met Lys Leu Gin 
165 170 175 

Glu Phe Val Leu Asn Lys Lys Lys Ala Leu Ala His Arg Asn Leu Asn 
180 185 190 

His Cys He Ser Ser Asp Pro Arg Tyr Trp Tyr Gly Lys Thr Gin His 
195 200 205 

Ser Ser Leu Asp Gin Ser Ser Pro Pro Gin Ser Gly Val Ser Thr Ser 
210 215 220 

Tyr Asn His Pro Val Leu Gly Met Tyr Asp Ala Lys Asp Asp Phe Pro 
225 230 235 240 



Leu Arg Lys Thr Ala Ser Glu Pro Asn Leu Lys Leu Arg Ser Arg Leu 
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245 250 255 

Lys Gin Lys Val Ala Glu Arg Arg Ser Ser Pro Leu Leu Arg Arg Lys 
260 265 270 

Asp Gly Pro Val Val Thr Ala Leu Lys Lys Arg Pro Leu Asp Val Thr 
275 280 285 

Asp Ser Ala Cys Ser Ser Ala Pro Gly Ser Gly Pro Ser Ser Pro Asn 
290 295 300 

Asn Ser Ser Gly Ser Val Ser Ala Glu Asn Gly He Ala Pro Ala Val 
305 310 315 320 

Pro Ser He Pro Ala Glu Thr Ser Leu Ala His Arg Leu Val Ala Arg 
325 330 335 

Glu Gly Ser Ala Ala Pro Leu Pro Leu Tyr Thr Ser Pro Ser Leu Pro 
340 345 350 

Asn lie Thr Leu Gly Leu Pro Ala Thr Gly Pro Ser Ala Gly Thr Ala 
355 360 365 

Gly Gin Gin Asp Thr Glu Arg Leu Thr Leu Pro Ala Leu Gin Gin Arg 
370 375 380 

Leu Ser Leu Phe Pro Gly Thr His Leu Thr Pro Tyr Leu Ser Thr Ser 
385 390 395 400 

Pro Leu Glu Arg Asp Gly Gly Ala Ala His Ser Pro Leu Leu Gin His 
405 410 415 

Met Val Leu Leu Glu Gin Pro Pro Ala Gin Ala Pro Leu Val Thr Gly 
420 425 430 



Leu Gly Ala Leu Pro Leu His Ala Gin Ser Leu Val Gly Ala Asp Arg 
435 440 445 
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Val Ser Pro Ser He His Lys Leu Arg Gin His Arg Pro Leu Gly Arg 
450 455 460 

Thr Gin Ser Ala Pro Leu Pro Gin Asn Ala Gin Ala Leu Gin His Leu 
465 470 475 480 

Val He Gin Gin Gin His Gin Gin Phe Leu Glu Lys His Lys Gin Gin 
485 490 495 

Phe Gin Gin Gin Gin Leu Gin Met Asn Lys He He Pro Lys Pro Ser 
500 505 510 

Glu Pro Ala Arg Gin Pro Glu Ser His Pro Glu Glu Thr Glu Glu Glu 
515 520 525 

Leu Arg Glu His Gin Ala Leu Leu Asp Glu Pro Tyr Leu Asp Arg Leu 
530 535 540 

Pro Gly Gin Lys Glu Ala His Ala Gin Ala Gly Val Gin Val Lys Gin 
545 550 555 560 

Glu Pro He Glu Ser Asp Glu Glu Glu Ala Glu Pro Pro Arg Glu Val 
565 570 575 

Glu Pro Gly Gin Arg Gin Pro Ser Glu Gin Glu Leu Leu Phe Arg Gin 
580 585 590 

Gin Ala Leu Leu Leu Glu Gin Gin Arg He His Gin Leu Arg Asn Tyr 
595 600 605 

Gin Ala Ser Met Glu Ala Ala Gly He Pro Val Ser Phe Gly Gly His 
610 615 620 



Arg Pro Leu Ser Arg Ala Gin Ser Ser Pro Ala Ser Ala Thr Phe Pro 
625 630 635 640 
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Val Ser Val Gin Glu Pro Pro Thr Lys Pro Arg Phe Thr Thr Gly Leu 
645 650 655 

Val Tyr Asp Thr Leu Met Leu Lys His Gin Cys Thr Cys Gly Ser Ser 
660 665 670 

Ser Ser His Pro Glu His Ala Gly Arg He Gin Ser He Trp Ser Arg 
675 680 . 685 

Leu Gin Glu Thr Gly Leu Arg Gly Lys Cys Glu Cys He Arg Gly Arg 
690 695 700 

Lys Ala Thr Leu Glu Glu Leu Gin Thr Val His Ser Glu Ala His Thr 
705 710 715 720 

Leu Leu Tyr Gly Thr Asn Pro Leu Asn Arg Gin Lys Leu Asp Ser Lys 
725 730 735 

Lys Leu Leu Gly Ser Leu Ala Ser Val Phe Val Arg Leu Pro Cys Gly 
740 745 750 

Gly Val Gly Val Asp Ser Asp Thr He Trp Asn Glu Val His Ser Ala 
755 760 765 

Gly Ala Ala Arg Leu Ala Val Gly Cys Val Val Glu Leu Val Phe Lys 
770 775 780 

Val Ala Thr Gly Glu Leu Lys Asn Gly Phe Ala Val Val Arg Pro Pro 
785 790 795 800 

Gly Lys Leu Ala Glu Glu Ser Thr Pro Met Gly Phe Cys Tyr Phe Asn 
805 810 815 

Ser Val Ala Val Ala Ala Lys Leu Leu Gin Gin Arg Leu Ser Val Ser 
820 825 830 



Lys He Leu He Val Asp Trp Asp Val His His Gly Asn Gly Thr Gin 
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835 



840 



845 



Gin Ala Phe Tyr Ser Asp Pro Ser Val Leu Tyr Met Ser Leu His Arg 
850 855 860 



Tyr Asp Asp Gly Asn Phe Phe Pro Gly Ser Gly Ala Pro Asp Glu Val 
865 870 875 880 

Gly Thr Gly Pro Gly Val Gly Phe Asn Val Asn Met Ala Phe Thr Gly 
885 890 895 



Gly Leu Asp Pro Pro Met Gly Asp Ala Glu Tyr Leu Ala Ala Phe Arg 
900 905 910 

Thr Val Val Met Pro He Ala Ser Glu Phe Ala Pro Asp Val Val Leu 
915 920 925 

Val Ser Ser Gly Phe Asp Ala Val Glu Gly His Pro Thr Pro Leu Gly 
930 935 940 

Gly Tyr Asn Leu Ser Ala Arg Cys Phe Gly Tyr Leu Thr Lys Gin Leu 
945 950 955 960 

Met Gly Leu Ala Gly Gly Arg He Val Leu Ala Leu Glu Gly Gly His 
965 970 975 

Asp Leu Thr Ala He Cys Asp Ala Ser Glu Ala Cys Val Ser Ala Leu 
980 985 990 

Leu Gly Asn Glu Leu Asp Pro Leu Pro Glu Lys Val Leu Gin Gin Arg 
995 1000 1005 

Pro Asn Ala Asn Ala Val Arg Ser Met Glu Lys Val Met Glu He His 
1010 1015 1020 



Ser Lys Tyr Trp Arg Cys Leu Gin Arg Thr Thr Ser Thr Ala Gly Arg 
1025 1030 1035 1040 
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Ser Leu He Glu Ala Gin Thr Cys Glu Asn Glu Glu Ala Glu Thr Val 
1045 1050 1055 

Thr Ala Met Ala Ser Leu Ser Val Gly Val Lys Pro Ala Glu Lys Arg 
1060 1065 1070 



Pro Asp Glu Glu Pro Met Glu Glu Glu Pro Pro Leu 
1075 1080 



<210> 5 

<211> 3255 

<212> DNA 

<213> Artificial 

<220> 

<221> CDS 

<222> (1) . . (3255) 

<223> Dominant negative mutant (H863L) of human hi stone deacetylase-4 (HDAC4) 
gene 



<400> 5 

atg age tec caa age cat cca gat gga ctt tct ggc cga gac cag cca 
Met Ser Ser Gin Ser His Pro Asp Gly Leu Ser Gly Arg Asp Gin Pro 
15 10 15 

gtg gag ctg ctg aat cct gec cgc gtg aac cac atg ccc age acg gtg 
Val Glu Leu Leu Asn Pro Ala Arg Val Asn His Met Pro Ser Thr Val 
20 25 30 



48 



96 



gat gtg gec acg gcg ctg cct ctg caa gtg gec ccc teg gca gtg ccc 144 
Asp Val Ala Thr Ala Leu Pro Leu Gin Val Ala Pro Ser Ala Val Pro 
35 40 45 

atg gac ctg cgc ctg gac cac cag ttc tea ctg cct gtg gca gag ccg 192 
Met Asp Leu Arg Leu Asp His Gin Phe Ser Leu Pro Val Ala Glu Pro 
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50 55 60 

gcc ctg egg gag cag cag ctg cag cag gag etc ctg gcg etc aag cag 
Ala Leu Arg Glu Gin Gin Leu Gin Gin Glu Leu Leu Ala Leu Lys Gin 
65 70 75 80 

aag cag cag ate cag agg cag ate etc ate get gag ttc cag agg cag 
Lys Gin Gin He Gin Arg Gin He Leu He Ala Glu Phe Gin Arg Gin 
85 90 95 

cac gag cag etc tec egg cag cac gag gcg cag etc cac gag cac ate 
His Glu Gin Leu Ser Arg Gin His Glu Ala Gin Leu His Glu His He 
100 105 110 

aag caa caa cag gag atg ctg gcc atg aag cac cag cag gag ctg ctg 
Lys Gin Gin Gin Glu Met Leu Ala Met Lys His Gin Gin Glu Leu Leu 
115 120 125 

gaa cac cag egg aag ctg gag agg cac cgc cag gag cag gag ctg gag 
Glu His Gin Arg Lys Leu Glu Arg His Arg Gin Glu Gin Glu Leu Glu 
130 135 140 

aag cag cac egg gag cag aag ctg cag cag etc aag aac aag gag aag 
Lys Gin His Arg Glu Gin Lys Leu Gin Gin Leu Lys Asn Lys Glu Lys 
145 150- 155 160 

ggc aaa gag agt gcc gtg gcc age aca gaa gtg aag atg aag tta caa 
Gly Lys Glu Ser Ala Val Ala Ser Thr Glu Val Lys Met Lys Leu Gin 
165 170 175 

gaa ttt gtc etc aat aaa aag aag gcg ctg gcc cac egg aat ctg aac 
Glu Phe Val Leu Asn Lys Lys Lys Ala Leu Ala His Arg Asn Leu Asn 
180 185 190 

cac tgc att tec age gac cct cgc tac tgg tac ggg aaa acg cag cac 
His Cys He Ser Ser Asp Pro Arg Tyr Trp Tyr Gly Lys Thr Gin His 
195 200 205 



240 



288 



336 



384 



432 



480 



528 



576 



624 
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t tec ctt gae cag agt tct oca cce cag age gga gtg tog ace tec 
ag t tee ctt gae g g ^ Ser Thr Ser 

Ser Ser Leu Asp Gin Ser Ser fro ri 

210 /1& 

tat aac eae eeg gte ctg gga atg tac gae gee aaa gat gae tte ect 
Tyr Asn His Pro Val Leu Gly Met Tyr Asp Ala Lys Asp ^ 
225 230 235 

+ ma cce aat ctg aaa tta egg tec agg eta 

z z z z S Z 2 - - u. u. - to8 s» s - 

245 250 

= =::s============ 

260 265 

fftff Btc act g C t eta aaa aag egt eeg ttg gat gte aca 
Z S - " « ttx Ala Leu Lys Us *» - £ - -X - 
275 

=::=::====::=======' 

290 295 

zz'-xzzzzztz. ==== 

o 10 31b 
305 31U 

„™ aff t tts gcg cac aga ctt gtg gca cga 

325 

, art cca ctt cce etc tac aca teg cca tec ttg ccc 
gaa ggc teg gec get cca ctt c ^ 
Glu Gly Ser Ala Ala Pro Leu Pro Leu Tyr Thr ^ 
340 345 



672 



720 



768 



816 



864 



912 



960 



1008 



1056 
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aac ate acg ctg ggc ctg cct gec acc ggc ccc tct gcg ggc acg gcg 1104 
Asn lie Thr Leu Gly Leu Pro Ala Thr Gly Pro Ser Ala Gly Thr Ala 
355 360 365 

ggc cag cag gac acc gag aga etc acc ctt ccc gec etc cag cag agg 1152 
Gly Gin Gin Asp Thr Glu Arg Leu Thr Leu Pro Ala Leu Gin Gin Arg 
370 375 380 

etc tec ctt ttc ccc ggc acc cac etc act ccc tac ctg age acc teg 1200 
Leu Ser Leu Phe Pro Gly Thr His Leu Thr Pro Tyr Leu Ser Thr Ser 
385 390 395 400 



ccc ttg gag egg gac gga ggg gca gcg cac age cct ctt ctg cag cac 1248 
Pro Leu Glu Arg Asp Gly Gly Ala Ala His Ser Pro Leu Leu Gin His 
405 410 415 



atg gtc tta ctg gag cag cca ccg gca caa gca ccc etc gtc aca ggc 
Met Val Leu Leu Glu Gin Pro Pro Ala Gin Ala Pro Leu Val Thr Gly 
420 425 430 



1296 



ctg gga gca ctg ccc etc cac gca cag tec ttg gtt ggt gca gac egg 1344 
Leu Gly Ala Leu Pro Leu His Ala Gin Ser Leu Val Gly Ala Asp Arg 
435 440 445 



gtg tec ccc tec ate cac aag ctg egg cag cac cge cca ctg ggg egg 1392 
Val Ser Pro Ser He His Lys Leu Arg Gin His Arg Pro Leu Gly Arg 
450 455 460 



acc cag teg gec ccg ctg ccc cag aac gee cag get ctg cag cac ctg 
Thr Gin Ser Ala Pro Leu Pro Gin Asn Ala Gin Ala Leu Gin His Leu 
465 470 475 480 



gtc ate cag cag cag cat cag cag ttt ctg gag aaa cac aag cag cag 
Val He Gin Gin Gin His Gin Gin Phe Leu Glu Lys His Lys Gin Gin 
485 490 495 



1488 



ttc cag cag cag caa ctg cag atg aac aag ate ate ccc aag cca age 



1536 
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Phe Gin Gin Gin Gin Leu Gin Met Asn Lys He He Pro Lys Pro Ser 
500 505 510 

gag cca gcc egg cag ccg gag age cac ccg gag gag acg gag gag gag 1584 
Glu Pro Ala Arg Gin Pro Glu Ser His Pro Glu Glu Thr Glu Glu Glu 
515 520 525 

etc cgt gag cac cag get ctg ctg gac gag ccc tac ctg gac egg ctg 1632 
Leu Arg Glu His Gin Ala Leu Leu Asp Glu Pro Tyr Leu Asp Arg Leu 
530 535 540 

ccg ggg cag aag gag gcg cac gca cag gcc ggc gtg cag gtg aag cag 1680 
Pro Gly Gin Lys Glu Ala His Ala Gin Ala Gly Val Gin Val Lys Gin 
545 550 555 560 

gag ccc att gag age gat gag gaa gag gca gag ccc cca egg gag gtg 1728 
Glu Pro He Glu Ser Asp Glu Glu Glu Ala Glu Pro Pro Arg Glu Val 
565 570 575 

gag ccg ggc cag cgc cag ccc agt gag cag gag ctg etc ttc aga cag 1776 
Glu Pro Gly Gin Arg Gin Pro Ser Glu Gin Glu Leu Leu Phe Arg Gin 
580 585 590 

caa gcc etc ctg ctg gag cag cag egg ate cac cag ctg agg aac tac 1824 
Gin Ala Leu Leu Leu Glu Gin Gin Arg lie His Gin Leu Arg Asn Tyr 
595 600 605 

cag gcg tec atg gag gcc gcc ggc ate ccc gtg tec ttc ggc ggc cac 1872 
Gin Ala Ser Met Glu Ala Ala Gly He Pro Val Ser Phe Gly Gly His 
610 615 620 

agg cct ctg tec egg gcg cag tec tea ccc gcg tct gcc ace ttc ccc 1920 
Arg Pro Leu Ser Arg Ala Gin Ser Ser Pro Ala Ser Ala Thr Phe Pro 
625 630 635 640 

gtg tct gtg cag gag ccc ccc acc aag ccg agg ttc acg aca ggc etc 1968 
Val Ser Val Gin Glu Pro Pro Thr Lys Pro Arg Phe Thr Thr Gly Leu 
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645 650 655 

gtg tat gac acg ctg atg ctg aag cac cag tgc acc tgc ggg agt age 2016 
Val Tyr Asp Thr Leu Met Leu Lys His Gin Cys Thr Cys Gly Ser Ser 
660 665 670 

age age cac ccc gag cac gee ggg agg ate cag age ate tgg tec cgc 2064 
Ser Ser His Pro Glu His Ala Gly Arg He Gin Ser He Trp Ser Arg 
675 680 685 

ctg cag gag acg ggc etc egg ggc aaa tgc gag tgc ate cgc gga cgc 2112 
Leu Gin Glu Thr Gly Leu Arg Gly Lys Cys Glu Cys He Arg Gly Arg 
690 695 700 

aag gee acc ctg gag gag eta cag acg gtg cac teg gaa gee cac acc 2160 
Lys Ala Thr Leu Glu Glu Leu Gin Thr Val His Ser Glu Ala His Thr 
705 710 715 720 

etc ctg tat ggc acg aac ccc etc aac egg cag aaa ctg gac agt aag 2208 
Leu Leu Tyr Gly Thr Asn Pro Leu Asn Arg Gin Lys Leu Asp Ser Lys 
725 730 735 

aaa ctt eta ggc teg etc gee tec gtg ttc gtc egg etc cct tgc ggt 2256 
Lys Leu Leu Gly Ser Leu Ala Ser Val Phe Val Arg Leu Pro Cys Gly 
740 745 750 

ggt gtt ggg gtg gac agt gac acc ata tgg aac gag gtg cac teg gcg 2304 
Gly Val Gly Val Asp Ser Asp Thr He Trp Asn Glu Val His Ser Ala 
755 760 765 

ggg gca gee cgc ctg get gtg ggc tgc gtg gta gag ctg gtc ttc aag 2352 
Gly Ala Ala Arg Leu Ala Val Gly Cys Val Val Glu Leu Val Phe Lys 
770 775 780 

gtg gee aca ggg gag ctg aag aat ggc ttt get gtg gtc cgc ccc cct 2400 
Val Ala Thr Gly Glu Leu Lys Asn Gly Phe Ala Val Val Arg Pro Pro 
785 790 795 800 
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z Z Z z z z Z 2 z z % z z z z z 

805 81U 

aa fitt cte cag cag agg ttg age gtg age 

z z z z z Z Z Z u - - - - = « - 

820 825 
aag a tc etc ate gtg gae tgg gae gtg cac eat gga aae ggg ace cag 
Lys lie Le, He V-l Asp Trp Asp Val Hxs Hxs Gly ^ 
835 840 

,p+ aec Ktc ctg tac atg tec etc ctt cgc 

2 Z Z Z Z Z Z Z « - * « s. - 

850 855 

++ n ttc cca ggc age ggg get cct gat gag gtg 
tae gae gat ggg aae ttc ttc o» « ^ ^ ^ ^ ^ Val 

Tyr Asp Asp Gly Asn Phe Phe fro u 880 

870 

♦ + +p aae etc aae atg get ttc ace ggc 

z z z z z z z z z « - « - - z ° u 

885 890 

!=::::==::========= 

900 905 

8Cg gt8 ^ ~ au r r z - - « ^ « * •* 

Thr Val Val Met Pro He Ala Ser Gl» Ph. ^ 
915 

c==s=5=5===== =::= 

930 935 



2448 



2496 



2544 



2592 



2640 



2688 



2736 



2784 



2832 
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ctg gga aac gag ctt gat cct etc cca gaa aag gtt tta cag caa aga 
Leu Gly Asn Glu Leu Asp Pro Leu Pro Glu Lys Val Leu Gin Gin Arg 
995 1000 1005 

ccc aat gca aac get gtc cgt tec atg gag aaa gtc atg gag ate cac 
Pro Asn Ala Asn Ala Val Arg Ser Met Glu Lys Val Met Glu He His 
1010 1015 1020 

age aag tac tgg cgc tgc ctg cag cgc aca acc tec aca gcg ggg cgt 
Ser Lys Tyr Trp Arg Cys Leu Gin Arg Thr Thr Ser Thr Ala Gly Arg 
1025 1030 1035 1040 

tct ctg ate gag get cag act tgc gag aac gaa gaa gec gag acg gtc 
Ser Leu He Glu Ala Gin Thr Cys Glu Asn Glu Glu Ala Glu Thr Val 
1045 1050 1055 

acc gec atg gee teg ctg tec gtg ggc gtg aag ccc gec gaa aag aga 
Thr Ala Met Ala Ser Leu Ser Val Gly Val Lys Pro Ala Glu Lys Arg 
1060 1065 1070 

cca gat gag gag ccc atg gaa gag gag ccg ccc ctg tag 
Pro Asp Glu Glu Pro Met Glu Glu Glu Pro Pro Leu 
1075 1080 



ggc tac aac etc tec gee aga tgc ttc ggg tac ctg acg aag cag ctg 2880 
Gly Tyr Asn Leu Ser Ala Arg Cys Phe Gly Tyr Leu Thr Lys Gin Leu 
945 950 955 960 

atg ggc ctg get ggc ggc egg att gtc ctg gee etc gag gga ggc cac 2928 
Met Gly Leu Ala Gly Gly Arg He Val Leu Ala Leu Glu Gly Gly His 
965 970 975 

gac ctg acc gee att tgc gac gec teg gaa gca tgt gtt tct gee ttg 2976 
Asp Leu Thr Ala He Cys Asp Ala Ser Glu Ala Cys Val Ser Ala Leu 
980 985 990 



3024 



3072 



3120 



3168 



3216 



3255 



WO 2004/061101 



36/123 



PCT7JP2003/016895 



<210> 6 

<211> 1084 

<212> PRT 

<213> Homo sapiens 

<220> 

<223> Dominant negative mutant (H863L) of human histone deacetylase-4 (HDAC4) 
gene 

<400> 6 

Met Ser Ser Gin Ser His Pro Asp Gly Leu Ser Gly Arg Asp Gin Pro 
1 5 10 15 

Val Glu Leu Leu Asn Pro Ala Arg Val Asn His Met Pro Ser Thr Val 
20 25 30 

Asp Val Ala Thr Ala Leu Pro Leu Gin Val Ala Pro Ser Ala Val Pro 
35 40 45 

Met Asp Leu Arg Leu Asp His Gin Phe Ser Leu Pro Val Ala Glu Pro 
50 55 60 

Ala Leu Arg Glu Gin Gin Leu Gin Gin Glu Leu Leu Ala Leu Lys Gin 
65 70 75 80 

Lys Gin Gin He Gin Arg Gin He Leu He Ala Glu Phe Gin Arg Gin 
85 90 95 

His Glu Gin Leu Ser Arg Gin His Glu Ala Gin Leu His Glu His He 
100 105 HO 

Lys Gin Gin Gin Glu Met Leu Ala Met Lys His Gin. Gin Glu Leu Leu 
115 120 125 



Glu His Gin Arg Lys Leu Glu Arg His Arg Gin Glu Gin Glu Leu Glu 
130 135 140 
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Lys Gin His Arg Glu Gin Lys Leu Gin Gin Leu Lys Asn Lys Glu Lys 
145 150 155 160 

Gly Lys Glu Ser Ala Val Ala Ser Thr Glu Val Lys Met Lys Leu Gin 
165 170 175 

Glu Phe Val Leu Asn Lys Lys Lys Ala Leu Ala His Arg Asn Leu Asn 
180 185 190 

His Cys He Ser Ser Asp Pro Arg Tyr Trp Tyr Gly Lys Thr Gin His 
195 200 205 

Ser Ser Leu Asp Gin Ser Ser Pro Pro Gin Ser Gly Val Ser Thr Ser 
210 215 220 

Tyr Asn His Pro Val Leu Gly Met Tyr Asp Ala Lys Asp Asp Phe Pro 
225 230 235 240 

Leu Arg Lys Thr Ala Ser Glu Pro Asn Leu Lys Leu Arg Ser Arg Leu 
245 250 255 

Lys Gin Lys Val Ala Glu Arg Arg Ser Ser Pro Leu Leu Arg Arg Lys 
260 265 270 

Asp Gly Pro Val Val Thr Ala Leu Lys Lys Arg Pro Leu Asp Val Thr 
275 280 285 

Asp Ser Ala Cys Ser Ser Ala Pro Gly Ser Gly Pro Ser Ser Pro Asn 
290 295 300 

Asn Ser Ser Gly Ser Val Ser Ala Glu Asn Gly He Ala Pro Ala Val 
305 310 315 320 

Pro Ser He Pro Ala Glu Thr Ser Leu Ala His Arg Leu Val Ala Arg 
325 330 335 



Glu Gly Ser Ala Ala Pro Leu Pro Leu Tyr Thr Ser Pro Ser Leu Pro 



PCT/JP2003/016895 

WO 2004/061101 

38/123 

345 350 
340 34J> 

, , Di- ai n Thr Gly Pro Ser Ala Gly Thr Ala 
Asn He Thr Leu Gly Leu Pro Ala Thr wy 

355 360 

, . t tki- I mi Pro Ala Leu Gin Gin Arg 
Gly Gin Gin Asp Thr Glu Arg Leu Thr Leu Pro 

370 375 
Uu Ser Uu PU Pro Giv THr His Uu Thr Pro T,r Uu Sor THr Sor 
385 390 

at Aio Hie <ser Pro Leu Leu Gin His 
Pro Leu Glu Arg Asp Gly Gly Ala Ala Ser ^ 

405 410 

Met Val UU UU Glu Glu Pro Pro AU Glu Mo Pro Uu Vol THr «, 
420 425 

„• *. r>i„ <?e>i- Teu Val Gly Ala Asp Arg 
Leu Gly Ala Leu Pro Leu His Ala Gin Ser Leu 

435 440 
Val Ser Pro Ser Ilo His Lys Uu Ars Glu Hi, Ars Pro Uu Gly Arg 

450 4bt> 
Th r Gin Ser Aia Pro Uu Pro Glu Asu Ala Glu Ala Uu Glu Hi, Uu 
465 «» 476 

, al I le Glu Glu Glu His Glu Glu PHe Lou Glu Hys His Us Glu Glu 
485 4au 

PHe Glu Glu Glu GTu Uu Giu Met Asu L ys Us ilo Pro Lys Pro Sor 
500 505 

on o rii, Ser His Pro Glu Glu Thr Glu Glu Glu 
Glu Pro Ala Arg Gin Pro Glu Ser His 

515 520 



530 535 



WO 2004/061101 



39/123 



PCT/JP2003/016895 



Pro Gly Gin Lys Glu Ala His Ala Gin Ala Gly Val Gin Val Lys Gin 
545 550 555 560 

Glu Pro He Glu Ser Asp Glu Glu Glu Ala Glu Pro Pro Arg Glu Val 
585 570 575 

Glu Pro Gly Gin Arg Gin Pro Ser Glu Gin Glu Leu Leu Phe Arg Gin 
580 585 590 

Gin Ala Leu Leu Leu Glu Gin Gin Arg He His Gin Leu Arg Asn Tyr 
595 600 605 

Gin Ala Ser Met Glu Ala Ala Gly He Pro Val Ser Phe Gly Gly His 
610 615 620 

Arg Pro Leu Ser Arg Ala Gin Ser Ser Pro Ala Ser Ala Thr Phe Pro 
625 630 635 640 

Val Ser Val Gin Glu Pro Pro Thr Lys Pro Arg Phe Thr Thr Gly Leu 
645 650 655 

Val Tyr Asp Thr Leu Met Leu Lys His Gin Cys Thr Cys Gly Ser Ser 
660 665 670 

Ser Ser His Pro Glu His Ala Gly Arg He Gin Ser He Trp Ser Arg 
675 680 685 

Leu Gin Glu Thr Gly Leu Arg Gly Lys Cys Glu Cys He Arg Gly Arg 
690 695 700 

Lys Ala Thr Leu Glu Glu Leu Gin Thr Val His Ser Glu Ala His Thr 
705 710 715 720 



Leu Leu Tyr Gly Thr Asn Pro Leu Asn Arg Gin Lys Leu Asp Ser Lys 
725 730 735 
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Lys Leu Leu Gly Ser Leu Ala Ser Val Phe Val Arg Leu Pro Cys Gly 
740 745 750 

Gly Val Gly Val Asp Ser Asp Thr He Trp Asn Glu Val His Ser Ala 
755 760 765 

Gly Ala Ala Arg Leu Ala Val Gly Cys Val Val Glu Leu Val Phe Lys 
770 775 780 

Val Ala Thr Gly Glu Leu Lys Asn Gly Phe Ala Val Val Arg Pro Pro 
785 790 795 800 

Gly His His Ala Glu Glu Ser Thr Pro Met Gly Phe Cys Tyr Phe Asn 
805 810 815 

Ser Val Ala Val Ala Ala Lys Leu Leu Gin Gin Arg Leu Ser Val Ser 
820 825 830 

Lys He Leu He Val Asp Trp Asp Val His His Gly Asn Gly Thr Gin 
835 840 845 

Gin Ala Phe Tyr Ser Asp Pro Ser Val Leu Tyr Met Ser Leu Leu Arg 
850 855 860 

Tyr Asp Asp Gly Asn Phe Phe Pro Gly Ser Gly Ala Pro Asp Glu Val 
865 870 875 880 

Gly Thr Gly Pro Gly Val Gly Phe Asn Val Asn Met Ala Phe Thr Gly 
885 890 895 

Gly Leu Asp Pro Pro Met Gly Asp Ala Glu Tyr Leu Ala Ala Phe Arg 
900 905 910 

Thr Val Val Met Pro He Ala Ser Glu Phe Ala Pro Asp Val Val Leu 
915 920 925 



Val Ser Ser Gly Phe Asp Ala Val Glu Gly His Pro Thr Pro Leu Gly 
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930 935 940 

Gly Tyx Asn Leu Ser Ala Arg Cys Phe Gly Tyr Leu Thr Lys Gin Leu 
945 950 955 960 

Met Gly Leu Ala Gly Gly Arg He Val Leu Ala Leu Glu Gly Gly Kis 
965 970 975 

Asp Leu Thr Ala He Cys Asp Ala Ser Glu Ala Cys Val Ser Ala Leu 
980 985 990 

Leu Gly Asn Glu Leu Asp Pro Leu Pro Glu Lys Val Leu Gin Gin Arg 
995 1000 1005 



Pro Asn Ala Asn Ala Val Arg Ser 
1010 1015 

Ser Lys Tyr Trp Arg Cys Leu Gin 
1025 1030 

Ser Leu He Glu Ala Gin Thr Cys 
1045 

Thr Ala Met Ala Ser Leu Ser Val 
1060 



Met Glu Lys Val Met Glu He His 
1020 

Arg Thr Thr Ser Thr Ala Gly Arg 
1035 1040 

Glu Asn Glu Glu Ala Glu Thr Val 
1050 1055 

Gly Val Lys Pro Ala Glu Lys Arg 
1065 1070 



Pro Asp Glu Glu Pro Met Glu Glu Glu Pro Pro Leu 
1075 1080 



<210> 7 

<211> 1743 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 
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<222> (43).. (1176) 

<223> human histone deacetylase-8 (HDAC8) gene 



<400> 7 

gccagatctg gaaggtggct gcggaacggt tttaagcgga ag atg gag gag ccg 

Met Glu Glu Pro 
1 



gag gaa ccg gcg gac agt ggg cag teg ctg gtc ccg gtt tat ate tat 
Glu Glu Pro Ala Asp Ser Gly Gin Ser Leu Val Pro Val Tyr He Tyr 
5 10 15 20 



agt ccc gag tat gtc agt atg tgt gac tec ctg gec aag ate ccc aaa 150 
Ser Pro Glu Tyr Val Ser Met Cys Asp Ser Leu Ala Lys He Pro Lys 
25 30 35 



egg gec agt atg gtg cat tct ttg att gaa gca tat gca ctg cat aag 198 
Arg Ala Ser Met Val His Ser Leu He Glu Ala Tyr Ala Leu His Lys 
40 45 50 



cag atg agg ata gtt aag cct aaa gtg gec tec atg gag gag atg gec 
Gin Met Arg He Val Lys Pro Lys Val Ala Ser Met Glu Glu Met Ala 
55 60 65 



246 



acc ttc cac act gat get tat ctg cag cat etc cag aag gtc age caa 294 
Thr Phe His Thr Asp Ala Tyr Leu Gin His Leu Gin Lys Val Ser Gin 
70 75 80 



gag ggc gat gat gat cat ccg gac tec ata gaa tat ggg eta ggt tat 
Glu Gly Asp Asp Asp His Pro Asp Ser He Glu Tyr Gly Leu Gly Tyr 
85 90 95 100 



gac tgc cca gec act gaa ggg ata ttt gac tat gca gca get ata gga 
Asp Cys Pro Ala Thr Glu Gly He Phe Asp Tyr Ala Ala Ala He Gly 
105 HO H5 



390 



ggg get acg ate aca get gec caa tgc ctg att gac gga atg tgc aaa 



438 



WO 2004/061101 



43/123 



PCT/JP2003/016895 



Gly Ala Thr lie Thr Ala Ala Gin Cys Leu He Asp Gly Met Cys Lys 
120 125 130 

gta gca att aac tgg tct gga ggg tgg cat cat gca aag aaa gat gaa 
Val Ala He Asn Trp Ser Gly Gly Trp His His Ala Lys Lys Asp Glu 
135 140 145 

gca tct ggt ttt tgt tat etc aat gat get gtc ctg gga ata tta cga 
Ala Ser Gly Phe Cys Tyr Leu Asn Asp Ala Val Leu Gly He Leu Arg 
150 155 160 

ttg cga egg aaa ttt gag cgt att etc tac gtg gat ttg gat ctg cac 
Leu Arg Arg Lys Phe Glu Arg He Leu Tyr Val Asp Leu Asp Leu His 
165 170 175 180 

cat gga gat ggt gta gaa gac gca ttc agt ttc acc tec aaa gtc atg 
His Gly Asp Gly Val Glu Asp Ala Phe Ser Phe Thr Ser Lys Val Met 
185 190 195 

acc gtg tec ctg cac aaa ttc tec cca gga ttt ttc cca gga aca ggt 
Thr Val Ser Leu His Lys Phe Ser Pro Gly Phe Phe Pro Gly Thr Gly 
200 205 210 

gac gtg tct gat gtt ggc eta ggg aag gga egg tac tac agt gta aat 
Asp Val Ser Asp Val Gly Leu Gly Lys Gly Arg Tyr Tyr Ser Val Asn 
215 220 225 

gtg ccc att cag gat ggc ata caa gat gaa aaa tat tac cag ate tgt 
Val Pro He Gin Asp Gly He Gin Asp Glu Lys Tyr Tyr Gin He Cys 
230 235 240 

gaa agt gta eta aag gaa gta tac caa gec ttt aat ccc aaa gca gtg 
Glu Ser Val Leu Lys Glu Val Tyr Gin Ala Phe Asn Pro Lys Ala Val 
245 250 255 260 



486 



534 



582 



630 



678 



726 



774 



822 



gtc tta cag ctg gga get gac aca ata get ggg gat ccc atg tgc tec 
Val Leu Gin Leu Gly Ala Asp Thr He Ala Gly Asp Pro Met Cys Ser 



870 
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265 270 275 

ttt aac atg act cca gtg gga att ggc aag tgt ctt aag tac ate ctt 918 
Phe Asn Met Thr Pro Val Gly He Gly Lys Cys Leu Lys Tyr He Leu 
280 285 290 

caa tgg cag ttg gca aca etc att ttg gga gga gga ggc tat aac ctt 966 
Gin Trp Gin Leu Ala Thr Leu He Leu Gly Gly Gly Gly Tyr Asn Leu 
295 300 305 

gec aac acg get cga tgc tgg aca tac ttg acc ggg gtc ate eta ggg 1014 
Ala Asn Thr Ala Arg Cys Trp Thr Tyr Leu Thr Gly Val He Leu Gly 
310 315 320 

aaa aca eta tec tct gag ate cca gat cat gag ttt ttc aca gca tat 1062 
Lys Thr Leu Ser Ser Glu He Pro Asp His Glu Phe Phe Thr Ala Tyr 
325 330 335 340 

ggt cct gat tat gtg ctg gaa ate acg cca age tgc egg cca gac cgc 1110 
Gly Pro Asp Tyr Val Leu Glu He Thr Pro Ser Cys Arg Pro Asp Arg 
345 350 355 

aat gag ccc cac cga ate caa caa ate etc aac tac ate aaa ggg aat 1158 
Asn Glu Pro His Arg He Gin Gin He Leu Asn Tyr He Lys Gly Asn 
360 365 370 

ctg aag cat gtg gtc tag ttgacagaaa gagatcaggt ttccagagct 1206 
Leu Lys His Val Val 
375 

gaggagtggt gectataatg aagacagcgt gtttatgcaa gcagtttgtg gaatttgtga 1266 

ctgcagggaa aatttgaaag aaattacttc ctgaaaattt ccaaggggca tcaagtggca 1326 

gctggcttcc tggggtgaag aggcaggcac cccagagtcc tcaactggac ctaggggaag 1386 



aaggagatat cccacattta aagttcttat ttaaaaaaac acacacacac aaatgaaatt 1446 
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tttaatcttt gaaaattatt tttaagcgaa ttggggaggg gagtatttta atcatcttaa 1506 

atgaaacaga tcagaagctg gatgagagca gtcaccagtt tgtagggcag gaggcagctg 1566 

agaggcaggg tttgggcctc aggaccatcc aggtggagcc ctgggagaga gggtactgat 1626 

cagcagactg ggaggtgggg agaagtccgc tggtgttgtt ttagtgttat atatctttgg 1686 

tttttttaat aaaatctttg aaaacctaaa aaaaaaaaaa aaaaaaaaaa aaaaaaa 1743 



<210> 8 

<211> 377 

<212> PRT 

<213> Homo sapiens 

<400> 8 

Met Glu Glu Pro Glu Glu Pro Ala Asp Ser Gly Gin Ser Leu Val Pro 
15 10 15 



Val Tyr He Tyr Ser Pro Glu Tyr Val Ser Met Cys Asp Ser Leu Ala 
20 25 30 



Lys He Pro Lys Arg Ala Ser Met Val His Ser Leu He Glu Ala Tyr 
35 40 45 



Ala Leu His Lys Gin Met Arg He Val Lys Pro Lys Val Ala Ser Met 
50 55 60 



Glu Glu Met Ala Thr Phe His Thr Asp Ala Tyr Leu Gin His Leu Gin 
65 70 75 80 



WO 2004/061101 



46/123 



PCT/JP2003/016895 



Lys Val Ser Gin Glu Gly Asp Asp Asp His Pro Asp Ser He Glu Tyr 
85 90 95 



Gly Leu Gly Tyr Asp Cys Pro Ala Thr Glu Gly He Phe Asp Tyr Ala 
100 105 110 



Ala Ala He Gly Gly Ala Thr He Thr Ala Ala Gin Cys Leu He Asp 
115 120 125 



Gly Met Cys Lys Val Ala He Asn Trp Ser Gly Gly Trp His His Ala 
130 135 140 



Lys Lys Asp Glu Ala Ser Gly Phe Cys Tyr Leu Asn Asp Ala Val Leu 
145 150 155 160 



Gly He Leu Arg Leu Arg Arg Lys Phe Glu Arg He Leu Tyr Val Asp 
165 170 175 



Leu Asp Leu His His Gly Asp Gly Val Glu Asp Ala Phe Ser Phe Thr 
180 185 190 



Ser Lys Val Met Thr Val Ser Leu His Lys Phe Ser Pro Gly Phe Phe 
195 200 205 



Pro Gly Thr Gly Asp Val Ser Asp Val Gly Leu Gly Lys Gly Arg Tyr 
210 215 220 
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Tyr Ser Val Asn Val Pro He Gin Asp Gly He Gin Asp Glu Lys Tyr 
225 230 235 240 



Tyr Gin He Cys Glu Ser Val Leu Lys Glu Val Tyr Gin Ala Phe Asn 
245 250 255 



Pro Lys Ala Val Val Leu Gin Leu Gly Ala Asp Thr He Ala Gly Asp 
260 265 270 



Pro Met Cys Ser Phe Asn Met Thr Pro Val Gly He Gly Lys Cys Leu 
275 280 285 

Lys Tyr He Leu Gin Trp Gin Leu Ala Thr Leu He Leu Gly Gly Gly 
290 295 300 



Gly Tyr Asn Leu Ala Asn Thr Ala Arg Cys Trp Thr Tyr Leu Thr Gly 
305 310 315 320 



Val He Leu Gly Lys Thr Leu Ser Ser Glu He Pro Asp His Glu Phe 
325 330 335 



Phe Thr Ala Tyr Gly Pro Asp Tyr Val Leu Glu He Thr Pro Ser Cys 
340 345 350 



Arg Pro Asp Arg Asn Glu Pro His Arg He Gin Gin He Leu Asn Tyr 
355 360 365 



He Lys Gly Asn Leu Lys His Val Val 
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<210> 9 

<211> 1449 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<222> (1)..(1449) 

<223> human hi stone deacetylase-1 (HDAC1) gene 
<400> 9 

atg gcg cag acg cag ggc acc egg agg aaa gtc tgt tac tac tac gac 48 
Met Ala Gin Thr Gin Gly Thr Arg Arg Lys Val Cys Tyr Tyr Tyr Asp 
15 10 15 

ggg gat gtt gga aat tac tat tat gga caa ggc cac cca atg aag cct 96 
Gly Asp Val Gly Asn Tyr Tyr Tyr Gly Gin Gly His Pro Met Lys Pro 
20 25 30 

cac cga ate cgc atg act cat aat ttg ctg etc aac tat ggt etc tac 144 
His Arg lie Arg Met Thr His Asn Leu Leu Leu Asn Tyr Gly Leu Tyr 
35 • 40 45 

cga aaa atg gaa ate tat cgc cct cac aaa gec aat get gag gag atg 192 
Arg Lys Met Glu He Tyr Arg Pro His Lys Ala Asn Ala Glu Glu Met 
50 55 60 

acc aag tac cac age gat gac tac att aaa ttc ttg cgc tec ate cgt 240 
Thr Lys Tyr His Ser Asp Asp Tyr He Lys Phe Leu Arg Ser He Arg 
65 70 75 80 

cca gat aac atg teg gag tac age aag cag atg cag aga ttc aac gtt 288 
Pro Asp Asn Met Ser Glu Tyr Ser Lys Gin Met .Gin Arg Phe Asn Val 
85 90 95 
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ggt gag gac tgt cca gta ttc gat ggc ctg ttt gag ttc tgt cag ttg 336 
Gly Glu Asp Cys Pro Val Phe Asp Gly Leu Phe Glu Phe Cys Gin Leu 
100 105 no 

tct act ggt ggt tct gtg gca agt get gtg aaa ctt aat aag cag cag 384 
Ser Thr Gly Gly Ser Val Ala Ser Ala Val Lys Leu Asn Lys Gin Gin 
115 120 125 

acg gac ate get gtg aat tgg get ggg ggc ctg cac cat gca aag aag 432 
Thr Asp He Ala Val Asn Trp Ala Gly Gly Leu His His Ala Lys Lys 
130 135 140 

tec gag gca tct ggc ttc tgt tao gtc aat gat ate gtc ttg gee ate 480 
Ser Glu Ala Ser Gly Phe Cys Tyr Val Asn Asp He Val Leu Ala He 
145 150 155 160 

ctg gaa ctg eta aag tat cac cag agg gtg ctg tac att gac att gat 528 
Leu Glu Leu Leu Lys Tyr His Gin Arg Val Leu Tyr He Asp He Asp 
165 170 175 

att cac cat ggt gac ggc gtg gaa gag gec ttc tac ace acg gac egg 576 
He His His Gly Asp Gly Val Glu Glu Ala Phe Tyr Thr Thr Asp Arg 
180 185 190 

gtc atg act gtg tec ttt cat aag tat gga gag tac ttc cca gga act 624 
Val Met Thr Val Ser Phe His Lys Tyr Gly Glu Tyr Phe Pro Gly Thr 
195 200 205 

ggg gac eta egg gat ate ggg get ggc aaa ggc aag tat tat get gtt 672 
Gly Asp Leu Arg Asp He Gly Ala Gly Lys Gly Lys Tyr Tyr Ala Val 
210 215 220 

aac tac ccg etc cga gac ggg att gat gac gag tec tat gag gec att 720 
Asn Tyr Pro Leu Arg Asp Gly He Asp Asp Glu Ser Tyr Glu Ala He 
225 230 235 240 
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ttc aag ccg gtc atg tec aaa gta atg gag atg ttc cag cct agt gcg 768 
Phe Lys Pro Val Met Ser Lys Val Met Glu Met Phe Gin Pro Ser Ala 
245 250 255 



gtg gtc tta cag tgt ggc tea gac tec eta tct ggg gat egg tta ggt 816 
Val Val Leu Gin Cys Gly Ser Asp Ser Leu Ser Gly Asp Arg Leu Gly 
260 265 270 

tgc ttc aat eta act ate aaa gga cac gee aag tgt gtg gaa ttt gtc 864 
Cys Phe Asn Leu Thr He Lys Gly His Ala Lys Cys Val Glu Phe Val 
275 280 285 



aag age ttt aac ctg cct atg ctg atg ctg gga ggc ggt ggt tac acc 912 
Lys Ser Phe Asn Leu Pro Met Leu Met Leu Gly Gly Gly Gly Tyr Thr 
290 295 300 



att cgt aac gtt gec egg tgc agg aca tat gag aca get gtg gee ctg 
He Arg Asn Val Ala Arg Cys Arg Thr Tyr Glu Thr Ala Val Ala Leu 
305 310 315 320 



gat acg gag ate cct aat gag ctt cca tac aat gac tac ttt gaa tac 1008 
Asp Thr Glu He Pro Asn Glu Leu Pro Tyr Asn Asp Tyr Phe Glu Tyr 
325 330 335 



ttt gga cca gat ttc aag etc cac ate agt cct tec aat atg act aac 1056 
Phe Gly Pro Asp Phe Lys Leu His He Ser Pro Ser Asn Met Thr Asn 
340 345 350 



cag aac acg aat gag tac ctg gag aag ate aaa cag cga ctg ttt gag 1104 
Gin Asn Thr Asn Glu Tyr Leu Glu Lys He Lys Gin Arg Leu Phe Glu 
355 360 365 



aac ctt aga atg ctg ccg cac gca cct ggg gtc caa atg cag gcg att 1152 
Asn Leu Arg Met Leu Pro His Ala Pro Gly Val Gin Met Gin Ala He 
370 375 380 

cct gag gac gec ate cct gag gag agt ggc gat gag gac gaa gac gac 1200 
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Pro Glu Asp Ala lie Pro Glu Glu Ser Gly Asp Glu Asp Glu Asp Asp 
385 390 395 400 

cct gac aag cgc ate teg ate tgc tec tct gac aaa cga att gec tgt 
Pro Asp Lys Arg He Ser He Cys Ser Ser Asp Lys Arg He Ala Cys 
405 410 415 

gag gaa gag ttc tec gat tct gaa gag gag gga gag ggg ggc cgc aag 
Glu Glu Glu Phe Ser Asp Ser Glu Glu Glu Gly Glu Gly Gly Arg Lys 
420 425 430 

aac tct tec aac ttc aaa aaa gee aag aga gtc aaa aca gag gat gaa 
Asn Ser. Ser Asn Phe Lys Lys Ala Lys Arg Val Lys Thr Glu Asp Glu 
435 440 445 

aaa gag aaa gac cca gag gag aag aaa gaa gtc ace gaa gag gag aaa 
Lys Glu Lys Asp Pro Glu Glu Lys Lys Glu Val Thr Glu Glu Glu Lys 
450 455 460 

acc aag gag gag aag cca gaa gee aaa ggg gtc aag gag gag gtc aag 
Thr Lys Glu Glu Lys Pro Glu Ala Lys Gly Val Lys Glu Glu Val Lys 
465 470 475 480 

ttg gec tga 
Leu Ala 



1248 



1296 



1344 



1392 



1440 



1449 



<210> 10 

<211> 482 

<212> PRT 

<213> Homo sapiens 

<400> 10 

Met Ala Gin Thr Gin Gly Thr Arg Arg Lys Val Cys Tyr Tyr Tyr Asp 
15 10 15 
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Gly Asp Val Gly Asn Tyr Tyr Tyr Gly Gin Gly His Pro Met Lys Pro 
20 25 30 



His Arg He Arg Met Thr His Asn Leu Leu Leu Asn Tyr Gly Leu Tyr 
35 40 45 



Arg Lys Met Glu He Tyr Arg Pro His Lys Ala Asn Ala Glu Glu Met 
50 55 60 



Thr Lys Tyr His Ser Asp Asp Tyr He Lys Phe Leu Arg Ser He Arg 
65 70 75 80 



Pro Asp Asn Met Ser Glu Tyr Ser Lys Gin Met Gin Arg Phe Asn Val 
85 90 95 



Gly Glu Asp Cys Pro Val Phe Asp Gly Leu Phe Glu Phe Cys Gin Leu 
100 105 HO 



Ser Thr Gly Gly Ser Val Ala Ser Ala Val Lys Leu Asn Lys Gin Gin 
115 120 125 

Thr Asp He Ala Val Asn Trp Ala Gly Gly Leu His His Ala Lys Lys 
130 135 140 



Ser Glu Ala Ser Gly Phe Cys Tyr Val Asn Asp He Val Leu Ala He 
145 150 155 160 
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Leu Glu Leu Leu Lys Tyr His Gin Arg Val Leu Tyr He Asp He Asp 
165 170 175 



He His His Gly Asp Gly Val Glu Glu Ala Phe Tyr Thr Thr Asp Arg 
180 185 190 



Val Met Thr Val Ser Phe His Lys Tyr Gly Glu Tyr Phe Pro Gly Thr 
195 200 205 



Gly Asp Leu Arg Asp He Gly Ala Gly Lys Gly Lys Tyr Tyr Ala Val 
210 215 220 



Asn Tyr Pro Leu Arg Asp Gly He Asp Asp Glu Ser Tyr Glu Ala He 
225 230 235 240 



Phe Lys Pro Val Met Ser Lys Val Met Glu Met Phe Gin Pro Ser Ala 
245 250 255 



Val Val Leu Gin Cys Gly Ser Asp Ser Leu Ser Gly Asp Arg Leu Gly 
260 265 270 



Cys Phe Asn Leu Thr He Lys Gly His Ala Lys Cys Val Glu Phe Val 
275 280 285 



Lys Ser Phe Asn Leu Pro Met Leu Met Leu Gly Gly Gly Gly Tyr Thr 
290 295 300 



He Arg Asn Val Ala Arg Cys Arg Thr Tyr Glu Thr Ala Val Ala Leu 
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305 310 315 320 



Asp Thr Glu He Pro Asn Glu Leu Pro Tyr Asn Asp Tyr Phe Glu Tyr 
325 330 335 



Phe Gly Pro Asp Phe Lys Leu His He Ser Pro Ser Asn Met Thr Asn 
340 345 350 



Gin Asn Thr Asn Glu Tyr Leu Glu Lys He Lys Gin Arg Leu Phe Glu 
355 360 365 



Asn Leu Arg Met Leu Pro His Ala Pro Gly Val Gin Met Gin Ala He 
370 375 380 



Pro Glu Asp Ala He Pro Glu Glu Ser Gly Asp Glu Asp Glu Asp Asp 
385 390 395 400 



Pro Asp Lys Arg He Ser He Cys Ser Ser Asp Lys Arg He Ala Cys 
405 410 415 



Glu Glu Glu Phe Ser Asp Ser Glu Glu Glu Gly Glu Gly Gly Arg Lys 
420 425 430 



Asn Ser Ser Asn Phe Lys Lys Ala Lys Arg Val Lys Thr Glu Asp Glu 
435 440 445 



Lys Glu Lys Asp Pro Glu Glu Lys Lys Glu Val Thr Glu Glu Glu Lys 
450 455 460 
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Thr Lys Glu Glu Lys Pro Glu Ala Lys Gly Val Lys Glu Glu Val Lys 
465 470 475 480 



Leu Ala 



<210> 11 

<211> 1449 

<212> DNA 

<213> Artificial 

<220> 

<221> CDS . 
<222> (1) . . (1449) 

<223> Dominant negative mutant (H140K, H141L) of human histone deacetylase-1 
(HDAC1) gene 

<400> 11 

atg gcg cag acg cag ggc acc egg agg aaa gtc tgt tac tac tac gac 48 

Met Ala Gin Thr Gin Gly Thr Arg Arg Lys Val Cys Tyr Tyr Tyr Asp 
1 5 10 15 

ggg gat gtt gga aat tac tat tat gga caa ggc cac cca atg aag cct 96 
Gly Asp Val Gly Asn Tyr Tyr Tyr Gly Gin Gly His Pro Met Lys Pro 
20 25 30 

cac cga ate cgc atg act cat aat ttg ctg etc aac tat ggt etc tac 144 
His Arg He Arg Met Thr His Asn Leu Leu Leu Asn Tyr Gly Leu Tyr 
35 40 45 

cga aaa atg gaa ate tat cgc cct cac aaa gec aat get gag gag atg 192 
Arg Lys Met Glu He Tyr Arg Pro His Lys Ala Asn Ala Glu Glu Met 
50 55 60 
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acc aag tac cac age gat gac tac att aaa ttc ttg cgc tec ate cgt 
Thr Lys Tyr His Ser Asp Asp Tyr He Lys Phe Leu Arg Ser He Arg 
65 70 75 80 

cca gat aac atg teg gag tac age aag cag atg cag aga ttc aac gtt 
Pro Asp Asn Met Ser Glu Tyr Ser Lys Gin Met Gin Arg Phe Asn Val 
85 90 95 

ggt gag gac tgt cca gta ttc gat ggc ctg ttt gag ttc tgt cag ttg 
Gly Glu Asp Cys Pro Val Phe Asp Gly Leu Phe Glu Phe Cys Gin Leu 
100 105 HO 

tct act ggt ggt tct gtg gca agt get gtg aaa ctt aat aag cag cag 
Ser Thr Gly Gly Ser Val Ala Ser Ala Val Lys Leu Asn Lys Gin Gin 
115 120 125 

acg gac ate get gtg aat tgg get ggg ggc ctg aag ctt gca aag aag 
Thr Asp He Ala Val Asn Trp Ala Gly Gly Leu Lys Leu Ala Lys Lys 
130 135 140 

tec gag gca tct ggc ttc tgt tac gtc aat gat ate gtc ttg gee ate 
Ser Glu Ala Ser Gly Phe Cys Tyr Val Asn Asp He Val Leu Ala He 
145 150 155 160 

ctg gaa ctg eta aag tat cac cag agg gtg ctg tac att gac att gat 
Leu Glu Leu Leu Lys Tyr His Gin Arg Val Leu Tyr He Asp He Asp 
165 170 175 

att cac cat ggt gac ggc gtg gaa gag gec ttc tac acc acg gac egg 
He His His Gly Asp Gly Val Glu Glu Ala Phe Tyr Thr Thr Asp Arg 
180 185 190 

gtc atg act gtg tec ttt cat aag tat gga gag tac ttc cca gga act 
Val Met Thr Val Ser Phe His Lys Tyr Gly Glu Tyr Phe Pro Gly Thr 
195 200 205 



240 



288 



336 



384 



432 



480 



528 



576 



624 
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ggg gac eta egg gat ate ggg get ggc aaa ggc aag tat tat get gtt 672 
Gly Asp Leu Arg Asp He Gly Ala Gly Lys Gly Lys Tyr Tyr Ala Val 
210 215 220 



aac tac ccg etc cga gac ggg att gat gac gag tec tat gag gee att 
Asn Tyr Pro Leu Arg Asp Gly He Asp Asp Glu Ser Tyr Glu Ala He 
225 230 235 240 

ttc aag ccg gtc atg tec aaa gta atg gag atg ttc cag cct agt gcg 
Phe Lys Pro Val Met Ser Lys Val Met Glu Met Phe Gin Pro Ser Ala 
245 250 255 

gtg gtc tta cag tgt ggc tea gac tec eta tct ggg gat egg tta ggt 
Val Val Leu Gin Cys Gly Ser Asp Ser Leu Ser Gly Asp Arg Leu Gly 
260 265 270 

tgc ttc aat eta act ate aaa gga cac gee aag tgt gtg gaa ttt gtc 
Cys Phe Asn Leu Thr He Lys Gly His Ala Lys Cys Val Glu Phe Val 
275 280 285 

aag age ttt aac ctg cct atg ctg atg ctg gga ggc ggt ggt tac acc 
Lys Ser Phe Asn Leu Pro Met Leu Met Leu Gly Gly Gly Gly Tyr Thr 
290 295 300 

att cgt aac gtt gec egg tgc agg aca tat gag aca get gtg gec ctg 
He Arg Asn Val Ala Arg Cys - Arg Thr Tyr Glu Thr Ala Val Ala Leu 
305 310 315 320 

gat acg gag ate cct aat gag ctt cca tac aat gac tac ttt gaa tac 
Asp Thr Glu He Pro Asn Glu Leu Pro Tyr Asn Asp Tyr Phe Glu Tyr 
325 330 335 

ttt gga cca gat ttc aag etc cac ate agt cct tec aat atg act aac 
Phe Gly Pro Asp Phe Lys Leu His He Ser Pro Ser Asn Met Thr Asn 
340 345 350 



720 



768 



816 



864 



912 



960 



1008 



1056 



cag aac acg aat gag tac ctg gag aag ate aaa cag cga ctg ttt gag 



1104 
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gag gaa gag ttc tec gat tct gaa gag gag gga gag ggg ggc cgc aag 
Glu Glu Glu Phe Ser Asp Ser Glu Glu Glu Gly Glu Gly Gly Arg Lys 
420 425 430 

aac tct tec aac ttc aaa aaa gec aag aga gtc aaa aca gag gat gaa 
Asn Ser Ser Asn Phe Lys Lys Ala Lys Arg Val Lys Thr Glu Asp Glu 
435 440 445 

aaa gag aaa gac cca gag gag aag aaa gaa gtc acc gaa gag gag aaa 
Lys Glu Lys Asp Pro Glu Glu Lys Lys Glu Val Thr Glu Glu Glu Lys 
450 455 460 

acc aag gag gag aag cca gaa gec aaa ggg gtc aag gag gag gtc aag 
Thr Lys Glu Glu Lys Pro Glu Ala Lys Gly Val Lys Glu Glu Val Lys 
465 470 475 480 

ttg gec tga 
Leu Ala 



1152 



Gin Asn Thr Asn Glu Tyr Leu Glu Lys He Lys Gin Arg Leu Phe Glu 
355 360 365 

aac ctt aga atg ctg ccg cac gca cct ggg gtc caa atg cag gcg att 
Asn Leu Arg Met Leu Pro His Ala Pro Gly Val Gin Met Gin Ala He 
370 375 380 

cct gag gac gec ate cct gag gag agt ggc gat gag gac gaa gac gac 
Pro Glu Asp Ala He Pro Glu Glu Ser Gly Asp Glu Asp Glu Asp Asp 
385 390 395 400 

cct gac aag. cgc ate teg ate tgc tec tct gac aaa cga att gec tgt 1248 
Pro Asp Lys Arg He Ser He Cys Ser Ser Asp Lys Arg He Ala Cys 
405 410 415 



1200 



1296 



1344 



1392 



1440 



1449 



<210> 12 
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<211> 482 
<212> PRT 
<213> Artificial 

<220> 

<223> Dominant negative mutant (H140K, H141L) of human histone deacetylase-1 
(HDAC1) gene 

<400> 12 

Met Ala Gin Thr Gin Gly Thr Arg Arg Lys Val Cys Tyr Tyr Tyr Asp 
1 5 10 15 



Gly Asp Val Gly Asn Tyr Tyr Tyr Gly Gin Gly His Pro Met Lys Pro 
20 25 30 



His Arg He Arg Met Thr His Asn Leu Leu Leu Asn Tyr Gly Leu Tyr 
35 40 45 



Arg Lys Met Glu He Tyr Arg Pro His Lys Ala Asn Ala Glu Glu Met 
" 50 55 60 



Thr Lys Tyr His Ser Asp Asp Tyr He Lys Phe Leu Arg Ser He Arg 
65 70 75 80 



Pro Asp Asn Met Ser Glu Tyr Ser Lys Gin Met Gin Arg Phe Asn Val 
85 90 95 



Gly Glu Asp Cys Pro Val Phe Asp Gly Leu Phe Glu Phe Cys Gin Leu 
100 105 HO 
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Ser Thr Gly Gly Ser Val Ala Ser Ala Val Lys Leu Asn Lys Gin Gin 
115 120 125 



Thr Asp He Ala Val Asn Trp Ala Gly Gly Leu Lys Leu Ala Lys Lys 
130 135 140 



Ser Glu Ala Ser Gly Phe Cys Tyr Val Asn Asp He Val Leu Ala He 
145 150 155 160 



Leu Glu Leu Leu Lys Tyr His Gin Arg Val Leu Tyr He Asp He Asp 
165 170 175 



lie His His Gly Asp Gly Val Glu Glu Ala Phe Tyr Thr Thr Asp Arg 
180 185 190 



Val Met Thr Val Ser Phe His Lys Tyr Gly Glu Tyr Phe Pro Gly Thr 
195 200 205 



Gly Asp Leu Arg Asp He Gly Ala Gly Lys Gly Lys Tyr Tyr Ala Val 
210 215 220 



Asn Tyr Pro Leu Arg Asp Gly He Asp Asp Glu Ser Tyr Glu Ala He 
225 230 235 240 



Phe Lys Pro Val Met Ser Lys Val Met Glu Met Phe Gin Pro Ser Ala 
245 250 255 



Val Val Leu Gin Cys Gly Ser Asp Ser Leu Ser Gly Asp Arg Leu Gly 
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260 265 270 



Cys Phe Asn Leu Thr lie Lys Gly His Ala Lys Cys Val Glu Phe Val 
275 280 285 



Lys Ser Phe Asn Leu Pro Met Leu Met Leu Gly Gly Gly Gly Tyr Thr 
290 295 300 



lie Arg Asn Val Ala Arg Cys Arg Thr Tyr Glu Thr Ala Val Ala Leu 
305 310 315 320 



Asp Thr Glu lie Pre Asn Glu Leu Pro Tyr Asn Asp Tyr Phe Glu Tyr 
325 330 335 



Phe Gly Pro Asp Phe Lys Leu His lie Ser Pro Ser Asn Met Thr Asn 
340 345 350 



Gin Asn Thr Asn Glu Tyr Leu Glu Lys lie Lys Gin Arg Leu Phe Glu 
355- 360 365 

Asn Leu Arg Met Leu Pro His Ala Pro Gly Val Gin Met Gin Ala lie 
370 375 380 

Pro Glu Asp Ala He Pro Glu Glu Ser Gly Asp Glu Asp Glu Asp Asp 

— 395 4UU 



385 



390 



Pro Asp Lys Arg lie Ser He Cys Ser Ser Asp Lys Arg lie Ala Cys 
405 



410 415 
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01u olu olu P» e s er Asp s er 0!u olu olu oi, olu « or *. 

420 425 



to Se, S er Ass Phe Us Us Al, Us Ar g Val Us * 01, Asp Olu 



435 



440 



LJS Olu Us Asp *. Olu Olu L,s Us Olu Vsl tjr Olu Olu Olu U* 
450 4b& 



Thr Lys Glu Glu Lys Pro 



465 



470 



Glu Ala Lys Gly Val Lys Glu Glu Val Lys 
475 480 



Leu Ala 



<210> 13 

<211> 1449 

<212> DNA 

<213> Artificial 

<220> 

<221> CDS 

<222> (1) • • (1449) deacetylase-1 

<223> Dominant negative mutant (H199U ot numa 

gene 

<400> 13 t c tac gac 

atg gcg cag acg cag ggc acc egg agg aaa gt tgt tac ta 
Met Ala Gin Thr Gin Gly Thr Arg Arg Lys Val Cys Tyr 7 



1 



5 
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ggg gat gtt gga aat tac tat tat gga caa ggc cac cca atg aag cct 
Gly Asp Val Gly Asn Tyr Tyr Tyr Gly Gin Gly His Pro Met Lys Pro 
20 25 30 

cac cga ate cgc atg act cat aat ttg ctg etc aac tat ggt etc tac 
His Arg He Arg Met Thr His Asn Leu Leu Leu Asn Tyr Gly Leu Tyr 
35 40 45 

cga aaa atg gaa ate tat cgc cct cac aaa gee aat get gag gag atg 
Arg Lys Met Glu He Tyr Arg Pro His Lys Ala Asn Ala Glu Glu Met 
50 55 60 

acc aag tac cac age gat gac tac att aaa ttc ttg cgc tec ate cgt 
Thr Lys Tyr His Ser Asp Asp Tyr He Lys Phe Leu Arg Ser He Arg 
65 70 75 80 

cca gat aac atg teg gag tac age aag cag atg cag aga ttc aac gtt 
Pro Asp Asn Met Ser Glu Tyr Ser Lys Gin Met Gin Arg Phe Asn Val 
85 90 95 

ggt gag gac tgt cca gta ttc gat ggc ctg ttt gag ttc tgt cag ttg 
Gly Glu Asp Cys Pro Val Phe Asp Gly Leu Phe Glu Phe Cys Gin Leu 
100 105 HO 

tct act ggt ggt tct'gtg gca agt get gtg aaa ctt aat aag cag cag 
Ser Thr Gly Gly Ser Val Ala Ser Ala Val Lys Leu Asn Lys Gin Gin 
115 120 125 

acg gac ate get gtg aat tgg get ggg ggc ctg cac cat gca aag aag 
Thr Asp He Ala Val Asn Trp Ala Gly Gly Leu His His Ala Lys Lys 
130 135 140 

tec gag gca tct ggc ttc tgt tac gtc aat gat ate gtc ttg gee ate 
Ser Glu Ala Ser Gly Phe Cys Tyr Val Asn Asp He Val Leu Ala He 
145 150 155 160 



96 



144 



192 



240 



288 



336 



384 



432 



480 
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ctg gaa ctg eta aag tat cac cag agg gtg ctg tac att gac att gat 528 
Leu Glu Leu Leu Lys Tyr His Gin Arg Val Leu Tyr He Asp He Asp 
165 170 175 

att cac cat ggt gac ggc gtg gaa gag gec ttc tac acc acg gac egg 576 
lie His His Gly Asp Gly Val Glu Glu Ala Phe Tyr Thr Thr Asp Arg 
180 185 190 

gtc atg act gtg tec ttt ctt aag tat gga gag tac ttc cca gga act 624 
Val Met Thr Val Ser Phe Leu Lys Tyr Gly Glu Tyr Phe Pro Gly Thr 
195 200 205 

ggg gac eta egg gat ate ggg get ggc aaa ggc aag tat tat get gtt 672 
Gly Asp Leu Arg Asp He Gly Ala Gly Lys Gly Lys Tyr Tyr Ala Val 
210 215 220 

aac tac ccg etc cga gac ggg att gat gac gag tec tat gag gec att 720 
Asti Tyr Pro Leu Arg Asp Gly He Asp Asp Glu Ser Tyr Glu Ala He 
225 230 235 240 

ttc aag ccg gtc atg tec aaa gta atg gag atg ttc cag cct agt gcg 768 
Phe Lys Pro Val Met Ser Lys Val Met Glu Met Phe Gin Pro Ser Ala 
245 250 255 

gtg gtc tta cag tgt ggc tea gac tec eta tct ggg gat egg tta ggt 816 
Val Val Leu Gin Cys Gly Ser Asp Ser Leu Ser Gly Asp Arg Leu Gly 
260 265 270 

tgc ttc aat eta act ate aaa gga cac gec aag tgt gtg gaa ttt gtc 864 
Cys Phe Asn Leu Thr He Lys Gly His Ala Lys Cys Val Glu Phe Val 
275 280 285 

aag age ttt aac ctg cct atg ctg atg ctg gga ggc ggt ggt tac acc 912 
Lys Ser Phe Asn Leu Pro Met Leu Met Leu Gly Gly Gly Gly Tyr Thr 
290 295 300 



att cgt aac gtt gec egg tgc agg aca tat gag aca get gtg gec ctg 



960 
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He Arg Asn Val Ala Arg Cys Arg Thr Tyr Glu Thr Ala Val Ala Leu 
305 310 315 320 

gat acg gag ate cct aat gag ctt cca tac aat gac tac ttt gaa tac 1008 
Asp Thr Glu He Pro Asn Glu Leu Pro Tyr Asn Asp Tyr Phe Glu Tyr 
325 330 335 

ttt gga cca gat ttc aag etc cac ate agt cct tec aat atg act aac 1056 
Phe Gly Pro Asp Phe Lys Leu His He Ser Pro Ser Asn Met Thr Asn 
340 345 350 

cag aac acg aat gag tac ctg gag aag ate aaa cag cga ctg ttt gag 1104 
Gin Asn Thr Asn Glu Tyr Leu Glu Lys He Lys Gin Arg Leu Phe Glu 
355 360 365 

aac ctt aga atg ctg ccg cac gca cct ggg gtc caa atg cag gcg att 1152 
Asn Leu Arg Met Leu Pro His Ala Pro Gly Val Gin Met Gin Ala He 
370 375 380 

cct gag gac gec ate cct gag gag agt ggc gat gag gac gaa gac gac 1200 
Pro Glu Asp Ala He Pro Glu Glu Ser Gly Asp Glu Asp Glu Asp Asp 
385 390 395 400 

cct gac aag cgc ate teg ate tgc tec tct gac aaa cga att gee tgt 1248 
Pro Asp Lys Arg He Ser He Cys Ser Ser Asp Lys Arg He Ala Cys 
405 410 415 

gag gaa gag ttc tec gat tct gaa gag gag gga gag ggg ggc cgc aag 1296 
Glu Glu Glu Phe Ser Asp Ser Glu Glu Glu Gly Glu Gly Gly Arg Lys 
420 425 430 

aac tct tec aac ttc aaa aaa gec aag aga gtc aaa aca gag gat gaa 1344 
Asn Ser Ser Asn Phe Lys Lys Ala Lys Arg Val Lys Thr Glu Asp Glu 
435 440 445 



aaa gag aaa gac cca gag gag aag aaa gaa gtc ace gaa gag gag aaa 
Lys Glu Lys Asp Pro Glu Glu Lys Lys Glu Val Thr Glu Glu Glu Lys 



1392 
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450 



455 



460 



acc aa g g a g g a g aa g cca gaa g cc r „ gtc aag gag « Jtc 
Thr Lys Glu Glu Lys Pro Glu Ala Lys Gly Val Lys 
465 470 475 

tt g gcc tg a 
Leu Ala 



1440 



1449 



<210> 14 

<211> 482 

<212> PRT 

<213> Artificial 



<220> + • m „ ta nt (H199L) of human histone deacetylase-1 (HDACl) 

<223> Dominant ne ga tive mutant (.tti^uj oi 



gene 
<400> 14 



r Gin T ta G!n Gl y T ta *. *, Lv ; Val C y s T y r T y r £ Asp 



, » Tvr Tvr Gly Gin Gly His Pro Met Lys Pro 

Gly Asp Val Gly Asn Tyr Tyr lyr wy ^ 

20 25 

„ is toe lie Ars Met Tnr Hi, Asn Uu Leu Leu Asn Trr GL, Leu T yr 
35 40 

tas L,e Met 0!u He Tvr Ar 8 Pro His L yS Ala Asn AL Glu Glu Met 

CK OU 

50 b& 
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Thr Lys Tyr His Ser Asp Asp Tyr lie Lys Phe Leu Arg Ser He Arg 
65 70 75 80 



Pro Asp Asn Met Ser Glu Tyr Ser Lys Gin Met Gin Arg Phe Asn Val 
85 90 95 



Gly Glu Asp Cys Pro Val Phe Asp Gly Leu Phe Glu Phe Cys Gin Leu 
100 105 110 



Ser Thr Gly Gly Ser Val Ala Ser Ala Val Lys Leu Asn Lys Gin Gin 
115 120 125 



Thr Asp He Ala Val Asn Trp Ala Gly Gly Leu His His Ala Lys Lys 
130 135 140 



Ser Glu Ala Ser Gly Phe Cys Tyr Val Asn Asp He Val Leu Ala He 
145 150 155 160 



Leu Glu Leu Leu Lys Tyr His Gin Arg Val Leu Tyr He Asp He Asp 
165 170 175 



He His His Gly Asp Gly Val Glu Glu Ala Phe Tyr Thr Thr Asp Arg 
180 185 190 



Val Met Thr Val Ser Phe Leu Lys Tyr Gly Glu Tyr Phe Pro Gly Thr 
195 200 205 



Gly Asp Leu Arg Asp He Gly Ala Gly Lys Gly Lys Tyr Tyr Ala Val 



WO 2004/061101 



68/123 



PCT/JP2003/016895 



210 



215 



220 



Asn Tyr Pro Leu Arg Asp Gly He Asp Asp Glu Ser Tyr Glu Ala He 
225 230 235 240 



Phe Lys Pro Val Met Ser Lys Val Met Glu Met Phe Gin Pro Ser Ala 
245 250 255 



Val Val Leu Gin Cys Gly Ser Asp Ser Leu Ser Gly Asp Arg Leu Gly 
260 265 270 



Cys Phe Asn Leu Thr He Lys Gly His Ala Lys Cys Val Glu Phe Val 
275 280 285 



Lys Ser Phe Asn Leu Pro Met Leu Met Leu Gly Gly Gly Gly Tyr Thr 
290 295 300 



He Arg Asn Val Ala Arg Cys Arg Thr Tyr Glu Thr Ala Val Ala Leu 
305 310 315 320 



Asp Thr Glu He Pro Asn Glu Leu Pro Tyr Asn Asp Tyr Phe Glu Tyr 
325 330 335 



Phe Gly Pro Asp Phe Lys Leu His He Ser Pro Ser Asn Met Thr Asn 
340 345 350 



Gin Asn Thr Asn Glu Tyr Leu Glu Lys He Lys Gin Arg Leu Phe Glu 
355 360 365 
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Asn Leu Arg Met Leu Pro His Ala Pro Gly Val Gin Met Gin Ala He 
370 375 380 



Pro Glu Asp Ala He Pro Glu Glu Ser Gly Asp Glu Asp Glu Asp Asp 
385 390 395 400 



Pro Asp Lys Arg He Ser He Cys Ser Ser Asp Lys Arg He Ala Cys 
405 410 415 



Glu Glu Glu Phe Ser Asp Ser Glu Glu Glu Gly Glu Gly Gly Arg Lys 
420 425 430 



Asn Ser Ser Asn Phe Lys Lys Ala Lys Arg Val Lys Thr Glu Asp Glu 
435 440 445 



Lys Glu Lys Asp Pro Glu Glu Lys Lys Glu Val Thr Glu Glu Glu Lys 
450 455 460 



Thr Lys Glu Glu Lys Pro Glu Ala Lys Gly Val Lys Glu Glu Val Lys 
465 470 475 480 



Leu Ala 



<210> 15 
<211> 1287 
<212> DNA 
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<213> Homo sapiens 
<220> 

<221> CDS 

<222> (1).. (1287) 

<223> human histone deacetylase-3 (HDAC3) gene 
<400> 15 

atg gcc aag acc gtg gcc tat ttc tac gac ccc gac gtg ggc aac ttc 48 
Met Ala Lys Thr Val Ala Tyr Phe Tyr Asp Pro Asp Val Gly Asn Phe 
15 10 15 

cac tac gga get gga cac cct atg aag ccc cat cgc ctg gca ttg acc 96 
His Tyr Gly Ala Gly His Pro Met Lys Pro His Arg Leu Ala Leu Thr 
20 25 30 

cat age ctg gtc ctg cat tac ggt etc tat aag aag atg ate gtc ttc 144 
His Ser Leu Val Leu His Tyr Gly Leu Tyr Lys Lys Met He Val Phe 
35 40 45 

aag cca tac cag gcc tec caa cat gac atg tgc cgc ttc cac tec gag 192 
Lys Pro Tyr Gin Ala Ser Gin His Asp Met Cys Arg Phe His Ser Glu 
50 55 60 

gac tac att gac ttc ctg cag aga gtc age ccc acc aat atg caa ggc 240 
Asp Tyr He Asp Phe Leu Gin Arg Val Ser Pro Thr Asn Met Gin Gly 
65 70 75 80 

ttc acc aag agt ctt aat gcc ttc aac gta ggc gat gac tgc cca gtg 288 
Phe Thr Lys Ser Leu Asn Ala Phe Asn Val Gly Asp Asp Cys Pro Val 
85 90 95 

ttt ccc ggg etc ttt gag ttc tgc teg cgt tac aca ggc gca tct ctg 336 
Phe Pro Gly Leu Phe Glu Phe Cys Ser Arg Tyr Thr Gly Ala Ser Leu 
100 105 HO 



caa gga gca acc cag ctg aac aac aag ate tgt gat att gcc att aac 



384 
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Gin Gly Ala Thr Gin Leu Asn Asn Lys He Cys Asp He Ala He Asn 
115 120 125 

tgg get ggt ggt ctg cac cat gec aag aag ttt gag gec tct ggc ttc 432 
Trp Ala Gly Gly Leu His His Ala Lys Lys Phe Glu Ala Ser Gly Phe 
130 135 140 

tgc tat gtc aac gac att gtg att ggc ate ctg gag ctg etc aag tac 480 
Cys Tyr Val Asn Asp He Val He Gly He Leu Glu Leu Leu Lys Tyr 
145 150 155 160 

cac cct egg gtg etc tac att gac att gac ate cac cat ggt gac ggg 528 
His Pro Arg Val Leu Tyr He Asp He Asp He His His Gly Asp Gly 
165 170 175 

gtt caa gaa get ttc tac etc act gac egg gtc atg acg gtg tec ttc 576 
Val Gin Glu Ala Phe Tyr Leu Thr Asp Arg Val Met Thr Val Ser Phe 
180 185 190 

cac aaa tac gga aat tac ttc ttc cct ggc aca ggt gac atg tat gaa 624 
His Lys Tyr Gly Asn Tyr Phe Phe Pro Gly Thr Gly Asp Met Tyr Glu 
195 200 205 

gtc ggg gca gag agt ggc cgc tac tac tgt ctg aac gtg ccc ctg egg 672 
Val Gly Ala Glu Ser Gly Arg Tyr Tyr Cys Leu Asn Val Pro Leu Arg 
210 215 220 

gat ggc att gat gac cag agt tac aag cac ctt ttc cag ccg gtt ate 720 
Asp Gly He Asp Asp Gin Ser Tyr Lys His Leu Phe Gin Pro Val He 
225 230 235 240 

aac cag gta gtg gac ttc tac caa ccc acg tgc att gtg etc cag tgt 768 
Asn Gin Val Val Asp Phe Tyr Gin Pro Thr Cys He Val Leu Gin Cys 
245 250 255 

gga get gac tct ctg ggc tgt gat cga ttg ggc tgc ttt aac etc age 816 
Gly Ala Asp Ser Leu Gly Cys Asp Arg Leu Gly Cys Phe Asn Leu Ser 
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260 265 270 

ate cga ggg cat ggg gaa tgc gtt gaa tat gtc aag age ttc aat ate 864 
He Arg Gly His Gly Glu Cys Val Glu Tyr Val Lys Ser Phe Asn He 
275 280 285 

cct eta etc gtg ctg ggt ggt ggt ggt tat act gtc cga aat gtt gec 912 
Pro Leu Leu Val Leu Gly Gly Gly Gly Tyr Thr Val Arg Asn Val Ala 
290 295 300 

cgc tgc tgg aca tat gag aca teg ctg ctg gta gaa gag gec att agt 960 
Arg Cys Trp Thr Tyr Glu Thr Ser Leu Leu Val Glu Glu Ala He Ser 
305 310 315 320 

gag gag ctt ccc tat agt gaa tac ttc gag tac ttt gec cca gac ttc 1008 
Glu Glu Leu Pro Tyr Ser Glu Tyr Phe Glu Tyr Phe Ala Pro Asp Phe 
325 330 335 

aca ctt cat cca gat gtc age acc cgc ate gag aat cag aac tea cgc 1056 
Thr Leu His Pro Asp Val Ser Thr Arg He Glu Asn Gin Asn Ser Arg 
340 345 350 

cag tat ctg gac cag ate etc cag aca ate ttt gaa aac ctg aag atg 1104 
Gin Tyr Leu Asp Gin He Leu Gin Thr He Phe Glu Asn Leu Lys Met 
355 360 365 

ctg aac cat gca cct agt gtc cag att cat gac gtg cct gca gac etc 1152 
Leu Asn His Ala Pro Ser Val Gin He His Asp Val Pro Ala Asp Leu 
370 375 380 

ctg acc tat gac agg act gat gag get gat gca gag gag agg ggt cct 1200 
Leu Thr Tyr Asp Arg Thr Asp Glu Ala Asp Ala Glu Glu Arg Gly Pro 
385 390 395 400 



gag gag aac tat age agg cca gag gca ccc aat gag ttc tat gat gga 
Glu Glu Asn Tyr Ser Arg Pro Glu Ala Pro Asn Glu Phe Tyr Asp Gly 
405 . 410 415 



1248 
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gac cat gac aat gac aag gaa age gat gtg gag att taa 1287 
Asp His Asp Asn Asp Lys Glu Ser Asp Val Glu He 
420 425 



<210> 16 

<211> 428 

<212> PRT 

<213> Homo sapiens 

<400> 16 

Met Ala Lys Thr Val Ala Tyr Phe Tyr Asp Pro Asp Val Gly Asn Phe 
15 10 15 



His Tyr Gly Ala Gly His Pro Met Lys Pro His Arg Leu Ala Leu Thr 
20 25 30 



His Ser Leu Val Leu His Tyr Gly Leu Tyr Lys Lys Met He Val Phe 
35 40 45 



Lys Pro Tyr Gin Ala Ser Gin His Asp Met Cys Arg Phe His Ser Glu 
50 55 60 



Asp Tyr He Asp Phe Leu Gin Arg Val Ser Pro Thr Asn Met Gin Gly 
65 70 76 80 



Phe Thr Lys Ser Leu Asn Ala Phe Asn Val Gly Asp Asp Cys Pro Val 
85 90 95 



Phe Pro Gly Leu Phe Glu Phe Cys Ser Arg Tyr Thr Gly Ala Ser Leu 
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100 



105 



110 



Gin Gly Ala Thr Gin Leu Asn Asn Lys He Cys Asp He Ala He Asn 
115 120 125 



Trp Ala Gly Gly Leu His His Ala Lys Lys Phe Glu Ala Ser Gly Phe 
130 135 140 



Cys Tyr Val Asn Asp He Val He Gly He Leu Glu Leu Leu Lys Tyr 
145 150 155 160 



His Pro Arg Val Leu Tyr He Asp He Asp He His His Gly Asp Gly 
165 170 175 



Val Gin Glu Ala Phe Tyr Leu Thr Asp Arg Val Met Thr Val Ser Phe 
180 185 190 



His Lys Tyr Gly Asn Tyr Phe Phe Pro Gly Thr Gly Asp Met Tyr Glu 
195 200 205 



Val Gly Ala Glu Ser Gly Arg Tyr Tyr Cys Leu Asn Val Pro Leu Arg 
210 215 220 



Asp Gly lie Asp Asp Gin Ser Tyr Lys His Leu Phe Gin Pro Val He 
225 230 235 240 



Asn Gin Val Val Asp Phe Tyr Gin Pro Thr Cys He Val Leu Gin Cys 
245 250 255 
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Gly Ala Asp Ser Leu Gly Cys Asp Arg Leu Gly Cys Phe Asn Leu Ser 
260 265 270 



He Arg Gly His Gly Glu Cys Val Glu Tyr Val Lys Ser Phe Asn He 
275 280 285 



Pro Leu Leu Val Leu Gly Gly Gly Gly Tyr Thr Val Arg Asn Val Ala 
290 295 300 



Arg Cys Trp Thr Tyr Glu Thr Ser Leu Leu Val Glu Glu Ala He Ser 
305 310 315 320 



Glu Glu Leu Pro Tyr Ser Glu Tyr Phe Glu Tyr Phe Ala Pro Asp Phe 
325 330 335 



Thr Leu His Pro Asp Val Ser Thr Arg He Glu Asn Gin Asn Ser Arg 
340 345 350 



Gin Tyr Leu Asp Gin He Leu Gin Thr He Phe Glu Asn Leu Lys Met 
355 360 365 



Leu Asn His Ala Pro Ser Val Gin He His Asp Val Pro Ala Asp Leu 
370 375 380 



Leu Thr Tyr Asp Arg Thr Asp Glu Ala Asp Ala Glu Glu Arg Gly Pro 
385 390 395 400 
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Glu Glu Asn Tyr Ser Arg Pro Glu Ala Pro Asn Glu Phe Tyr Asp Gly 
405 410 415 



Asp His Asp Asn Asp Lys Glu Ser Asp Val Glu He 
420 425 



<210> 17 

<211> 1287 

<212> DNA 

<213> Artificial 

<220> 

<221> CDS 

<222> (1) . . (1287) 

<223> Dominant negative mutant (H134K, H135L) of human histone deacetylase-3 
(HDAC3) gene 

<400> 17 

atg gcc aag acc gtg gcc tat ttc tac gac ccc gac gtg ggc aac ttc 48 
Met Ala Lys Thr Val Ala Tyr Phe Tyr Asp Pro Asp Val Gly Asn Phe 
15 10 15 

cac tac gga get gga cac cct atg aag ccc cat cgc ctg gca ttg acc 96 
His Tyr Gly Ala Gly His Pro Met Lys Pro His Arg Leu Ala Leu Thr 
20 25 30 

cat age ctg gtc ctg cat tac ggt etc tat aag aag atg ate gtc ttc 144 
His Ser Leu Val Leu His Tyr Gly Leu Tyr Lys Lys Met He Val Phe 
35 40 45 

aag cca tac cag gcc tec caa cat gac atg tgc cgc ttc cac tec gag 192 
Lys Pro Tyr Gin Ala Ser Gin His Asp Met Cys Arg Phe His Ser Glu 
50 55 60 
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gac tac att gac ttc ctg cag aga gtc age ccc acc aat atg caa ggc 240 
Asp Tyr He Asp Phe Leu Gin Arg Val Ser Pro Thr Asn Met Gin Gly 
65 70 75 80 

ttc acc aag agt ctt aat gec ttc aac gta ggc gat gac tgc cca gtg 288 
Phe Thr Lys Ser Leu Asn Ala Phe Asn Val Gly Asp Asp Cys Pro Val 
85 90 95 

ttt ccc ggg etc ttt gag ttc tgc teg cgt tac aca ggc gca tct ctg 336 
Phe Pro Gly Leu Phe Glu Phe Cys Ser Arg Tyr Thr Gly Ala Ser Leu 
100 105 HO 

caa gga gca acc cag ctg aac aac aag ate tgt gat att gec att aac 384 
Gin Gly Ala Thr Gin Leu Asn Asn Lys He Cys Asp He Ala He Asn 
115 120 125 

tgg get ggt ggt ctg aag ctt gee aag aag ttt gag gec tct ggc ttc 432 
Trp Ala Gly Gly Leu Lys Leu Ala Lys Lys Phe Glu Ala Ser Gly Phe 
130 135 140 

tgc tat gtc aac gac att gtg att ggc ate ctg gag ctg etc aag tac 480 
Cys Tyr Val Asn Asp He Val He Gly He Leu Glu Leu Leu Lys Tyr 
145 150 155 160 

cac cct egg gtg etc tac att gac att gac ate cac cat ggt gac ggg 528 
His Pro Arg Val Leu Tyr He Asp He Asp He His His Gly Asp Gly 
165 170 175 

gtt caa gaa get ttc tac etc act gac egg gtc atg acg gtg tec ttc 576 
Val Gin Glu Ala Phe Tyr Leu Thr Asp Arg Val Met Thr Val Ser Phe 
180 185 190 

cac aaa tac gga aat tac ttc ttc cct ggc aca ggt gac atg tat gaa 624 
His Lys Tyr Gly Asn Tyr Phe Phe Pro Gly Thr Gly Asp Met Tyr Glu 
195 200 205 

gtc ggg gca gag agt ggc cgc tac tac tgt ctg aac gtg ccc ctg egg 672 
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Val Gly Ala Glu Ser Gly Arg Tyr Tyr Cys Leu Asn Val Pro Leu Arg 
210 215 220 

gat ggc att gat gac cag agt tac aag cac ctt ttc cag ccg gtt ate 720 
Asp Gly He Asp Asp Gin Ser Tyr Lys His Leu Phe Gin Pro Val He 
225 230 235 240 

aac cag gta gtg gac ttc tac caa ccc acg tgc att gtg etc cag tgt 768 
Asn Gin Val Val Asp Phe Tyr Gin Pro Thr Cys He Val Leu Gin Cys 
245 250 255 

gga get gac tct ctg ggc tgt gat cga ttg ggc tgc ttt aac etc age 816 
Gly Ala Asp Ser Leu Gly Cys Asp Arg Leu Gly Cys Phe Asn Leu Ser 
260 265 270 

ate cga ggg cat ggg gaa tgc gtt gaa tat gtc aag age ttc aat ate 864 
He Arg Gly His Gly Glu Cys Val Glu Tyr Val Lys Ser Phe Asn He 
275 280 285 

cct eta etc gtg ctg ggt ggt ggt ggt tat act gtc cga aat gtt gec 912 
Pro Leu Leu Val Leu Gly Gly Gly Gly Tyr. Thr Val Arg Asn Val Ala 
290 295 300 

cgc tgc tgg aca tat gag aca teg ctg ctg gta gaa gag gec att agt. 960 
Arg Cys Trp Thr Tyr Glu Thr Ser Leu Leu Val Glu Glu Ala He Ser 
305 310 315 320 

gag gag ctt ccc tat agt gaa tac ttc gag tac ttt gec cca gac ttc 1008 
Glu Glu Leu Pro Tyr Ser Glu Tyr Phe Glu Tyr Phe Ala Pro Asp Phe 
325 330 335 

aca ctt cat cca gat gtc age acc cgc ate gag aat cag aac tea cgc 1056 
Thr Leu His Pro Asp Val Ser Thr Arg He Glu Asn Gin Asn Ser Arg 
340 345 350 

cag tat ctg gac cag ate etc cag aca ate ttt gaa aac ctg aag atg 1104 
Gin Tyr Leu Asp Gin He Leu Gin Thr He Phe Glu Asn Leu Lys Met 
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355 360 365 

ctg aac cat gca cct agt gtc cag att cat gac gtg cct gca gac etc 1152 
Leu Asn His Ala Pro Ser Val Gin He His Asp Val Pro Ala Asp Leu 
370 375 380 

ctg acc tat gac agg act gat gag get gat gca gag gag agg ggt cct 1200 
Leu Thr Tyr Asp Arg Thr Asp Glu Ala Asp Ala Glu Glu Arg Gly Pro 
385 390 395 400 

gag gag aac tat age agg cca gag gca ccc aat gag ttc tat gat gga 1248 
Glu Glu Asn Tyr Ser Arg Pro Glu Ala Pro Asn Glu Phe Tyr Asp Gly 
405 410 415 

gac cat gac aat gac aag gaa age gat gtg gag att taa 1287 
Asp His Asp Asn Asp Lys Glu Ser Asp Val Glu He 
420 425 



<210> 18 

<211> 428 

<212> PRT 

<213> Artificial 

<220> 

<223> Dominant negative mutant (H134K, H135L) of human histone deacetylase-3 
(HDAC3) gene 

<400> 18 

Met Ala Lys Thr Val Ala Tyr Phe Tyr Asp Pro Asp Val Gly Asn Phe 
15 10 15 



His Tyr Gly Ala Gly His Pro Met Lys Pro His Arg Leu Ala Leu Thr 
20 25 30 
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His Ser Leu Val Leu His Tyr Gly Leu Tyr Lys Lys Met lie Val Phe 
35 40 45 



Lys Pro Tyr Gin Ala Ser Gin His Asp Met Cys Arg Phe His Ser Glu 
50 55 60 



Asp Tyr He Asp Phe Leu Gin Arg Val Ser Pro Thr Asn Met Gin Gly 
65 70 75 80 



Phe Thr Lys Ser Leu Asn Ala Phe Asn Val Gly Asp Asp Cys Pro Val 
85 90 95 



Phe Pro Gly Leu Phe Glu Phe Cys Ser Arg Tyr Thr Gly Ala Ser Leu 
100 105 HO 



Gin Gly Ala Thr Gin Leu Asn Asn Lys He Cys Asp He Ala He Asn 
115 120 125 



Trp Ala Gly Gly Leu Lys Leu Ala Lys Lys Phe Glu Ala Ser Gly Phe 
130 135 140 



Cys Tyr Val Asn Asp He Val He Gly He Leu Glu Leu Leu Lys Tyr 
145 150 155 160 



His Pro Arg Val Leu Tyr He Asp He Asp He His His Gly Asp Gly 
165 170 175 



Val Gin Glu Ala Phe Tyr Leu Thr Asp Arg Val Met Thr Val Ser Phe 
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180 185 190 



His Lys Tyr Gly Asn Tyr Phe Phe Pro Gly Thr Gly Asp Met Tyr Glu 
195 200 205 



Val Gly Ala Glu Ser Gly Arg Tyr Tyr Cys Leu Asn Val Pro Leu Arg 
210 215 220 



Asp Gly He Asp Asp Gin Ser Tyr Lys His Leu Phe Gin Pro Val He 
225 230 235 240 



Asn Gin Val Val Asp Phe Tyr Gin Pro Thr Cys He Val Leu Gin Cys 
245 250 255 



Gly Ala Asp Ser Leu Gly Cys Asp Arg Leu Gly Cys Phe Asn Leu Ser 
260 265 270 



He Arg Gly His Gly Glu Cys Val Glu Tyr Val Lys Ser Phe Asn He 
275 280 285 



Pro Leu Leu Val Leu Gly Gly Gly Gly Tyr Thr Val Arg Asn Val Ala 
290 295 300 



Arg Cys Trp Thr Tyr Glu Thr Ser Leu Leu Val Glu Glu Ala He Ser 
305 310 315 320 



Glu Glu Leu Pro Tyr Ser Glu Tyr Phe Glu Tyr Phe Ala Pro Asp Phe 
325 330 335 
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Thr Leu His Pro Asp Val Ser Thr Arg He Glu Asn Gin Asn Ser Arg 
340 345 350 



Gin Tyr Leu Asp Gin He Leu Gin Thr He Phe Glu Asn Leu Lys Met 
355 360 365 



Leu Asn. His Ala Pro Ser Val Gin He His Asp Val Pro Ala Asp Leu 
370 375 380 



Leu Thr Tyr Asp Arg Thr Asp Glu Ala Asp Ala Glu Glu Arg Gly Pro 
385 390 395 400 



Glu Glu Asn Tyr Ser Arg Pro Glu Ala Pro Asn Glu Phe Tyr Asp Gly 
405 410 415 



Asp His Asp Asn Asp Lys Glu Ser Asp Val Glu He 
420 425 



<210> 19 

<211> 1287 

<212> DNA 

<213> Artificial 

<220> 

<221> CDS 

<222> (1) . . (1287) 

<223> Dominant negative mutant (H193L) of human histone deacetylase-3 (HDAC3) 
gene 
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<400> 19 ggc aac ttc 

atg gcc aag acc gtg gcc tat ttc e 

Met Ala Lys Thr Val Ala Tyr Phe Tyr Asp Pro Asp Val Gly Asn 



1 5 



cac tac gga get gga cac cot atg aag ccc cat ego ctg gca ttg acc 
His Tyr Gly Ala Gly His Pro Met Lys Pro His Arg Leu Ala Leu Thr 



20 



oat age ctg gtc ctg cat tac ggt etc tat aag aag atg ate gtc ttc 
His Ser Leu Val Leu His Tyr Gly Leu Tyr Lys Lys Met lie Val Phe 

40 45 



35 



aag cca tac sag gcc tec caa cat gac atg tgc cgc ttc cac tec gag 
Z Pro Tyr Gin Ala Ser Gin His Asp Met Cys Arg Phe Hi. Ser Gin 



50 



gac tac att gac ttc ctg cag aga gtc age ccc acc aat atg caa ggc 
Asp Tyr lie Asp Phe Len Gin Arg Val Ser Pro Thr Asn Met Gin Gly 



65 



ttc acc aag agt ctt aat gcc ttc aac gta ggc gat gac tgc oca gtg 
Phe Thr Lys S.r U» Asn Ala Phe Asn Val Gly Asp Asp Cys Pro Val 



85 



ttt cec ggg etc ttt gag ttc tgc teg cgt tac aca ggc gca tct ctg 
2 Pro Gly Leu Phe Glu Phe Cys Ser Arg Tyr Thr Gly Ala Ser Leu 



100 105 



caa gga gca acc cag ctg aac aac aag ate tgt gat at gcc att aac 
2 Gly Ala Thr Gin Leu Asn Asn Lys lie Cys Asp le Ala lie Asn 
115 I 20 125 

-toe . 140 

130 ltf0 



96 



144 



192 



240 



288 



336 



384 



432 
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tgc tat gtc aac gac att gtg att ggc ate ctg gag ctg etc aag tac 480 
Cys Tyr Val Asn Asp He Val He Gly He Leu Glu Leu Leu Lys Tyr 
145 150 155 160 



cac cct egg gtg etc tac att gac att gac ate cac cat ggt gac ggg 528 
His Pro Arg Val Leu Tyr He Asp He Asp He His His Gly Asp Gly 
165 170 175 



gtt caa gaa get ttc tac etc act gac egg gtc atg acg gtg tec ttc 576 
Val Gin Glu Ala Phe Tyr Leu Thr Asp Arg Val Met Thr Val Ser Phe 
180 185 190 



ctt aaa tac gga aat tac ttc ttc cct ggc aca ggt gac atg tat gaa 624 
Leu Lys Tyr Gly Asn Tyr Phe Phe Pro Gly Thr Gly Asp Met Tyr Glu 
195 200 205 

gtc ggg gca gag agt ggc cgc tac tac tgt ctg aac gtg ccc ctg egg 672 
Val Gly Ala Glu Ser Gly Arg Tyr Tyr Cys Leu Asn Val Pro Leu Arg 
210 215 220 



gat ggc att gat gac cag agt tac aag cac ctt ttc cag ccg gtt ate 
Asp Gly He Asp Asp Gin Ser Tyr Lys His Leu Phe Gin Pro Val He 
225 230 235 240 



aac cag gta gtg gac ttc tac caa ccc acg tgc att gtg etc cag tgt 
Asn Gin Val Val Asp Phe Tyr Gin Pro Thr Cys He Val Leu Gin Cys 
245 250 255 



768 



gga get gac tct ctg ggc tgt gat cga ttg ggc tgc ttt aac etc age 816 
Gly Ala Asp Ser Leu Gly Cys Asp Arg Leu Gly Cys Phe Asn Leu Ser 
260 265 270 



ate cga ggg cat ggg gaa tgc gtt gaa tat gtc aag age ttc aat ate 864 
He Arg Gly His Gly Glu Cys Val Glu Tyr Val Lys Ser Phe Asn He 
275 280 285 



cct eta etc gtg ctg ggt ggt ggt ggt tat act gtc cga aat gtt gee 



912 



WO 2004/061101 PCT/JP2003/0 16895 

85/123 

Pro Leu Leu Val Leu Gly Gly Gly Gly Tyr Thr Val Arg Asn Val Ala 
290 295 300 

cgc tgc tgg aca tat gag aca teg ctg ctg gta gaa gag gec att agt 960 
Arg Cys Trp Thr Tyr Glu Thr Ser Leu Leu Val Glu Glu Ala He Ser 
305 310 315 320 

gag gag ctt ccc tat agt gaa tac ttc gag tac ttt gec cca gac ttc 1008 
Glu Glu Leu Pro Tyr Ser Glu Tyr Phe Glu Tyr Phe Ala Pro Asp Phe 
325 330 335 

aca ctt cat cca gat gtc age acc cgc ate gag aat cag aac tea cgc 1056 
Thr Leu His Pro Asp Val Ser Thr Arg He Glu Asn Gin Asn Ser Arg 
340 345 350 

cag tat ctg gac cag ate etc cag aca ate ttt gaa aac ctg aag atg 1104 
Gin Tyr Leu Asp Gin He Leu Gin Thr He Phe Glu Asn Leu Lys Met 
355 360 365 

ctg aac cat gca cct agt gtc cag att cat gac gtg cct gca gac etc 1152 
Leu Asn His Ala Pro Ser Val Gin He His Asp Val Pro Ala Asp Leu 
370 375 380 

ctg acc tat gac agg act gat gag get gat gca gag gag agg ggt cct 1200 
Leu. Thr Tyr Asp Arg Thr Asp Glu Ala Asp Ala Glu Glu Arg Gly Pro 
385 390 395 400 

gag gag aac tat age agg cca gag gca ccc aat gag ttc tat gat gga 1248 
Glu Glu Asn Tyr Ser Arg Pro Glu Ala Pro Asn Glu Phe Tyr Asp Gly 
405 410 415 

gac cat gac aat gac aag gaa age gat gtg gag att taa 1287 
Asp His Asp Asn Asp Lys Glu Ser Asp Val Glu He 
420 425 



<210> 20 



WO 2004/061101 



86/123 



PCT/JP2003/016895 



<211> 428 
<212> PRT 
<213> Artificial 

<220> (H193L) of human histone deacetylase-3 (HDAC3) 

<223> Dominant negative mutant U11MW 
gene 

i b 

20 26 

. , Hi a Tvr Gly Leu Tyr Lys Lys Met He Val Phe 
His Ser Leu Val Leu His Tyr Gly ^ 

35 40 

50 55 

„, a Val Ser Pro Thr Asn Met Gin Gly 
AsP Tyr He Asp Phe Leu Gin Arg Val Ser Pro ^ 

65 70 

. , plip Asn val Gly Asp Asp Cys Pro Val 
Phe Thr Lys Ser Leu Asn Ala Phe Asn Val ^ 

85 

100 105 
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Gin Gly Ala Thr Gin Leu Asn Asn Lys He Cys Asp He Ala He Asn 
115 120 125 



Trp Ala Gly Gly Leu His His Ala Lys Lys Phe Glu Ala Ser Gly Phe 
130 135 140 



Cys Tyr Val Asn Asp He Val He Gly He Leu Glu Leu Leu Lys Tyr 
145 150 155 160 



His Pro Arg Val Leu Tyr He Asp He Asp He His His Gly Asp Gly 
165 170 175 



Val Gin Glu Ala Phe Tyr Leu Thr Asp Arg Val Met Thr Val Ser Phe 
180 185 190 



Leu Lys Tyr Gly Asn Tyr Phe Phe Pro Gly Thr Gly Asp Met Tyr Glu 
195 200 205 



Val Gly Ala Glu Ser Gly Arg Tyr Tyr Cys Leu Asn Val Pro Leu Arg 
210 215 220 



Asp Gly He Asp Asp Gin Ser Tyr Lys His Leu Phe Gin Pro Val He 
225 230 235 240 



Asn Gin Val Val Asp Phe Tyr Gin Pro Thr Cys He Val Leu Gin Cys 
245 250 255 



Gly Ala Asp Ser Leu Gly Cys Asp Arg Leu Gly Cys Phe Asn Leu Ser 
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260 



265 



270 



lie Arg Gly His Gly Glu Cys Val Glu Tyr Val Lys Ser Phe Asn He 
275 280 285 

Pro Leu Leu Val Leu Gly Gly Gly Gly Tyr Thr Val Arg Asn Val Ala 
290 295 300 



Arg Cys Trp Thr Tyr Glu Thr Ser Leu Leu Val Glu Glu Ala He Ser 
305 310 315 320 



Glu Glu Leu Pro Tyr Ser Glu Tyr Phe Glu Tyr Phe Ala Pro Asp Phe 
325 330 335 



Thr Leu His Pro Asp Val Ser Thr Arg He Glu Asn Gin Asn Ser Arg 
340 345 350 



Gin Tyr Leu Asp Gin He Leu Gin Thr He Phe Glu Asn Leu Lys Met 
355 360 365 



Leu Asn His Ala Pro Ser Val Gin He His Asp Val Pro Ala Asp Leu 
370 375 380 



Leu Thr Tyr Asp Arg Thr Asp Glu Ala Asp Ala Glu Glu Arg Gly Pro 
385 390 395 400 



Glu Glu Asn Tyr Ser Arg Pro Glu Ala Pro Asn Glu Phe Tyr Asp Gly 
405 410 415 



WO 2004/061101 



89/123 



PCT/JP2003 016895 



Asp His Asp Asn Asp Lys Glu Ser Asp Val Glu lie 
420 425 



<210> 21 

<211> 1458 

<212> DNA 

<213> Homo sapiens 



<220> 
<221> 
<222> 
<223> 



CDS 

(1).. (1458) 

human N-CoR (RD3) gene 



<400> 21 

gaa gtc ctt cag cct get cca cat caa gtg ata act aat etc cct gaa 
Glu Val Leu Gin Pro Ala Pro His Gin Val He Thr Asn Leu Pro Glu 
15 10 15 

ggc gtt egg ctt ccg aca act cga cca acc agg cca ccg ccc cct etc 
Gly Val Arg Leu Pro Thr Thr Arg- Pro Thr Arg Pro Pro Pro Pro Leu 
20 25 30 



48 



96 



ate ccg tea tec aaa acc aca gtg get tea gaa aaa cca tct ttt ata 
He Pro Ser Ser Lys Thr Thr Val Ala Ser Glu Lys Pro Ser Phe He 
35 40 45 



144 



atg gga ggc tec ate tea cag gga aca cca ggc act tat ttg act tct 
Met Gly Gly Ser He Ser Gin Gly Thr Pro Gly Thr Tyr Leu Thr Ser 
50 55 60 



192 



cat aat cag get tec tac act caa gaa aca ccc aag ccg tea gta 
His Asn Gin Ala Ser Tyr Thr Gin Glu Thr Pro Lys Pro Ser Val Gly 
65 70 75 80 



240 
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tot ate tct ctt gga ctg cca egg oaa cag gaa tct gec aaa tea get 288 
Ser He Ser Leu Gly Leu Pro Arg Gin Gin Glu Ser Ala Lys Ser Ala 
85 90 95 



act ttg ccc tac ate aag cag gaa gaa ttt tct ccc cga age caa aac 
Thr Leu Pro Tyr He Lys Gin Glu Glu Phe Ser Pro Arg Ser Gin Asn 
100 105 110 

tea caa cct gag ggt ctg ttg gtc agg gec caa cat gaa ggt gta gtc 
Ser Gin Pro Glu Gly Leu Leu Val Arg Ala Gin His Glu Gly Val Val 
115 120 125 

aga ggt acc gca gga gec ata caa gaa gga agt ata act egg gga act 
Arg Gly Thr Ala Gly Ala He Gin Glu Gly Ser He Thr Arg Gly Thr 
130 135 140 

cca acc age aaa att tea gtg gag age att cca tec eta egg ggc tct 
Pro Thr Ser Lys He Ser Val Glu Ser He Pro Ser Leu Arg Gly Ser 
145 150 155 160 

ate act cag ggc acc ccg get ctg ccc cag act ggc ata cca aca gag 
He Thr Gin Gly Thr Pro Ala Leu Pro Gin Thr Gly He Pro Thr Glu 
165 170 175 

get ttg gtg aag ggg tec att teg aga atg ccc att gaa gac age agt 
Ala Leu Val Lys Gly Ser He Ser Arg Met Pro He Glu Asp Ser Ser 
180 185 190 

cct gag aaa ggc aga gag gaa get gca tec aaa ggc cat gtt att tat 
Pro Glu Lys Gly Arg Glu Glu Ala Ala Ser Lys Gly His Val He Tyr 
195 200 205 

gaa ggc aaa agt gga cat ate ttg tea tat gat aat att aag aat gec 
Glu Gly Lys Ser Gly His lie Leu Ser Tyr Asp Asn He Lys Asn Ala 
210 215 220 



336 



384 



432 



480 



528 



576 



624 



672 



cga gaa ggg act agg agt cca aga aca get cat gaa ate agt tta aag 



720 
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Arg Glu Gly Thr Arg Ser Pro Arg Thr Ala His Glu He Ser Leu Lys 
225 230 235 240 

aga age tat gaa tea gtg gaa gga aat ata aag caa ggg atg tea atg 
Arg Ser Tyr Glu Ser Val Glu Gly Asn He Lys Gin Gly Met Ser Met 
245 250 255 

agg gag tct cct gta tea gca ccg tta gag ggg ctg ata tgc cga gca 
Arg Glu Ser Pro Val Ser Ala Pro Leu Glu Gly Leu He Cys Arg Ala 
260 2 65 2 70 

tta ccc agg ggg agt cct cat tct gac etc aaa gaa agg act gta ttg 
Leu Pro Arg Gly Ser Pro His Ser Asp Leu Lys Glu Arg Thr Val Leu 
275 280 285 

tct ggc tec ata atg cag ggg aca cca aga gca aca act gaa age ttt 
Ser Gly Ser He Met Gin Gly Thr Pro Arg Ala Thr Thr Glu Ser Phe 
290 295 300 

gaa gat ggc ctt aaa tat ccc aaa caa att aaa agg gaa agt cct ccc 
Glu Asp Gly Leu Lys Tyr Pro Lys Gin He Lys Arg Glu Ser Pro Pro 
305 310 315 320 

ata cga gca ttt gaa ggt gee att acc aaa gga aaa cca tat gat ggc 
lie Arg Ala Phe Glu Gly Ala He Thr Lys Gly Lys Pro Tyr Asp Gly 
325 330 335 

ate acc acc ate aaa gaa atg ggg cgt tec att cat gag att cca agg 
He Thr Thr He Lys Glu Met Gly Arg Ser He His Glu He Pro Arg 
340 345 350 

caa gat att tta act cag gaa agt egg aaa act cca gaa gtg gtc cag 
Gin Asp lie Leu Thr Gin Glu Ser Arg Lys Thr Pro Glu Val Val Gin 
355 360 365 

age aca egg ccg ata att gag ggt tec att tec cag ggc aca cca ata 
Ser Thr Arg Pro He He Glu Gly Ser He Ser Gin Gly Thr Pro He 



768 



816 



864 



912 



960 



1008 



1056 



1104 



1152 
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370 375 380 

aag ttt gac aac aac tea ggt caa tct gec ate aaa cac aat gtc aaa 
Lys Phe Asp Asn Asn Ser Gly Gin Ser Ala He Lys His Asn Val Lys 
385 390 395 400 

tec tta ate acg ggg cct age aaa eta tec cgt gga atg cct ccg ctg 
Ser Leu He Thr Gly Pro Ser Lys Leu Ser Arg Gly Met Pro Pro Leu 
405 410 415 



cct gtg agt tat caa aac 
Pro Val Ser Tyr Gin Asn 
485 



1200 



1248 



gaa att gtg cca gag aac ata aaa gtg gta gaa egg gga aaa tat gag 1296 
Glu He Val Pro Glu Asn He Lys Val Val Glu Arg Gly Lys Tyr Glu 
420 425 430 

gat gtg aaa gca ggc gag ace gtg cgt tec egg cac acg tea gtg gta 1344 
Asp Val Lys Ala Gly Glu Thr Val Arg Ser Arg His Thr Ser VaJ Val 
435 440 445 

age tct ggc ccc tec gtt ctt agg tec aca ctg cat gaa get ccc aaa 1392 
Ser Ser Gly Pro Ser Val Leu Arg Ser Thr Leu His Glu Ala Pro Lys 
450 455 460 

gca caa ctg age cct ggg att tat gat gac acc agt gca egg agg acc 1440 
Ala Gin Leu Ser Pro Gly He Tyr Asp Asp Thr Ser Ala Arg Arg Thr 
465 470 475 480 



1458 



<210> 22 

<211> 486 

<212> PRT 

<213> Homo sapiens 



<400> 22 
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Glu Val Leu Gin Pro Ala Pro His Gin Val He Thr Asn Leu Pro Glu 
1 5 10 15 



Gly Val Arg Leu Pro Thr Thr Arg Pro Thr Arg Pro Pro Pro Pro Leu 
20 25 30 



He Pro Ser Ser Lys Thr Thr Val Ala Ser Glu Lys Pro Ser Phe He 
35 40 45 



Met Gly Gly Ser. lie Ser Gin Gly Thr Pro Gly Thr Tyr Leu Thr Ser 
50 55 60 



His Asn Gin Ala Ser Tyr Thr Gin Glu Thr Pro Lys Pro Ser Val Gly 
65 70 75 80 



Ser He Ser Leu Gly Leu Pro Arg Gin Gin Glu Ser Ala Lys Ser Ala 
85 90 9b 



Thr Leu Pro Tyr He Lys Gin Glu Glu Phe Ser Pro Arg Ser Gin Asn 
100 105 HO 



Ser Gin Pro Glu Gly Leu Leu Val Arg Ala Gin His Glu Gly Va". Val 
115 120 125 



Arg Gly Thr Ala Gly Ala He Gin Glu Gly Ser He Thr Arg Gly Thr 

135 140 



130 



Pro Thr Ser Lys He Ser Val Glu Ser He Pro Ser Leu Arg Gly Ser 



WO 2004/061101 PCT/JP2003/01689S 

94/123 

145 150 155 160 



He Thr Gin Gly Thr Pro Ala Leu Pro Gin Thx Gly He Pro Thr Glu 
165 170 175 



Ala Leu Val Lys Gly Ser lie Ser Arg Met Pro lie Glu Asp Ser Ser 
180 185 190 



Pro Glu Lys Gly Arg Glu Glu Ala Ala Ser Lys Gly His Val lie Tyr 
195 200 205 



Glu Gly Lys Ser Gly His He Leu Ser Tyr Asp Asn lie Lys Asn Ala 
210 215 220 



Arg Glu Gly Thr Arg Ser Pro Arg Thr Ala His Glu He Ser Leu Lys 
225 230 235 240 



Arg Ser Tyr Glu Ser Val Glu Gly Asn He Lys Gin Gly Met Ser Met 
245 250 255 



Arg Glu Ser Pro Val Ser Ala Pro Leu Glu Gly Leu He Cys Arg Ala 
260 265 270 



Leu Pro Arg Gly Ser Pro His Ser Asp Leu Lys Glu Arg Thr Val Leu 
275 280 285 

Ser Gly Ser He Met Gin Gly Thr Pro Arg Ala Thr Thr Glu Ser Phe 
290 295 300 
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Glu Asp Gly Leu Lys Tyr Pro Lys Gin He Lys Arg Glu Ser Pro Pro 
305 310 315 320 



He Arg Ala Phe Glu Gly Ala He Thr Lys Gly Lys Pro Tyr Asp Gly 
325 330 335 



He Thr Thr He Lys Glu Met Gly Arg Ser He His Glu He Pro Arg 
340 345 350 



Gin Asp He Leu Thr Gin Glu Ser Arg Lys Thr Pro Glu Val Val Gin 
355 360 365 



Ser Thr Arg Pro He He Glu Gly Ser lie Ser Gin Gly Thr Pro He 
370 375 380 



Lys Phe Asp Asn Asn Ser Gly Gin Ser Ala He Lys His Asn Val Lys 
385 390 395 400 



Ser Leu He Thr Gly Pro Ser Lys Leu Ser Arg Gly Met Pro Pro Leu 
405 410 415 



Glu He Val Pro Glu Asn He Lys Val Val Glu Arg Gly Lys Tyr Glu 
420 425 430 



Asp Val Lys Ala Gly Glu Thr Val Arg Ser Arg His Thr Ser Val Val 
435 440 445 
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Ser Ser Gly Pro Ser Val Leu Arg Ser Thr Leu His Glu Ala Pro Lys 
450 455 460 



Ala Gin Leu Ser Pro Gly He Tyr Asp Asp Thr Ser Ala Arg Arg Thr 
465 470 475 480 



Pro Val Ser Tyr Gin Asn 
485 

<210> 23 

<211> 731 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc_feature 
<222> (1).. (731) 

<223> 5'-flanking region of Human interleukin-2 (IL-2) gene 
<400> 23 

ctgagtattt aacaatcgca ccctttaaaa aatgtacaat agacattaag agacttaaac 60 
agatatataa tcattttaaa ttaaaatagc gttaaacagt acctcaagct caataagcat 120 
tttaagtatt ctaatcttag tatttctcta gctgacatgt aagaagcaat ctatcttatt 180 
gtatgcaatt agctcattgt gtggataaaa aggtaaaacc attctgaaac aggaaaccaa 240 
tacacttcct gtttaatcaa caaatctaaa catttattct tttcatctgt ttactcttgc 300 
tcttgtccac cacaatatgc tattcacatg ttcagtgtag ttttaggaca aagaaaattt 360 
tctgagttac ttttgtatcc ccaccccctt aaagaaagga ggaaaaactg tttcatacag 420 
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aaggcgttaa ttgcatgaat tagagctatc acctaagtgt gggctaatgt aacaaagagg 480 

gatttcacct acatccattc agtcagtctt tgggggttta aagaaattcc aaagagtcat 540 

cagaagagga aaaatgaagg taatgttttt tcagacaggt aaagtctttg aaaatatgtg 600 

taatatgtaa aacattttga cacccccata atatttttcc agaattaaca gtataaattg 660 

catctcttgt tcaagagttc cctatcactc tctttaatca ctactcacag taacctcaac 720 

tcctgccaca a 731 

<210> 24 

<211> 527 " 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc_feature 
<222> (73) . . (506) 

<223> 5'-flanking region of Human interleukin-2 (IL~2) gene 
<400> 24 

gggnnnnnng gngatcctct accactatag ggcgaattga atttagcggc cgcganttcg 60 
cccttcgcta gctgctcttg tccaccacaa tatgctattc acatgttcag tgtagtttta 120 
ggacaaagaa aattttctga gttacttttg tatccccacc cccttaaaga aaggaggaaa 180 
aactgtttca tacagaaggc gttaattgca tgaattagag ctatcaccta agtgtgggct 240 
aatgtaacaa agagggattt cacctacatc cattcagtca gtctttgggg gtttaaagaa 300 
attccaaaga gtcatcagaa gaggaaaaat gaaggtaatg ttttttcaga caggtaaagt 360 
ctttgaaaat atgtgtaata tgtaaaacat tttgacaccc ccataatatt tttccagaat 420 
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taacagtata aattgcatct cttgttcaag agttccctat cactctcttt aatcactact 480 

cacagtaacc tcaactcctg ccacaagctt cgaagggcga attcgtt 527 



<210> 25 

<211> 900 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc_feature 

<222> (57).. (875) 

<223> Promoter region of Human GATA-1 gene 



<400> 25 

tgcctcttta ctatagggcg aattgaattt agcggccgcg aattcgccct tgatctatcc 



60 



ctggctccca cctcagtttc ccgcctccaa ggcagcatgg cgggcaagaa gttgaggcca 120 

ctgtccctgg gtgttcctac ccccacaccc tcaccccaag acagcctgtt actgcggcgc 180 

caacagccac ggtcgcctac atctgataag acttatctgc tgccccaggg caggccggag 240 

ctggcgtaag ccccagtggg gcgctaagtg agtgtgcccc tgcctcccgc cagcactggc 300 

ctggcctgca ggcttagcct gggtcatcaa ggtatcccac aggctctagt tcaaatccag 360 

cagaacctct ctgagcctca ctcttctcac ctgcaaaatg ggtacagcca catcccttct 420 

ctccctgcag ccaggaagac gcacatacac aggagtctag cccacaccgg ccccgcacaa 480 

attaagggct ttactctctg aaaagcccag tgaagtcatg aaaccatatc tgctattttc 540 

atttatcttg gtttcagcct attttgcttg tctggacact acagtccacg ggagcctagg 600 
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tcgagcgagg tccaagaatc cccagggtgg gcagggaggg tggaagaggg cctccagtgc 660 

ccaagaggtg ccccacaagc atgggacccg ccccctcccc tggactgccc cacccactgg 720 

ggcaccagcc actccctggg gaggagggag gagggagaag ggagggaggg agggagggag 780 

gaagggagcc tcaaaggcca aggccagcca ggacaccccc tgggatcaca ctgagcttgc 840 

cacatcccca aggcggccga accctccgca accaccaaag cttataaggg cgaattcgtt 900 



<210> 26 

<211> 660 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc_feature 

<222> (11).. (647) 

<223> Promoter region of Human GATA-1 gene 

<400> 26 

ttatggtacc accccagaag atgccaggag ggagtgagcc agtcagggaa ggcttccgag 



60 



aagagaggac attgaagaag agtctcaaac ttaggcctga cggagaagac gcgcggccag . 120 

gacaccccac ccccgccctc gtctccccca aagcctgatc tggccccact gattccctta 180 

tctgcccact cccagctgcc tccttgctgg ctgaactgtc gccgcagact tctgagcctg 240 

cgccccctcc acggggatgg gggagggaat ggggtgaggc ctggcctcac agcctcgggg 300 

tttccagctc ttgctggagg cagggctctg gggcgcccta ctcctcaccc ttggcttctc 360 
ttcctgagcg ctctgtgctc tccagaaatg aagaaatggg gtgagtccag cggccaaacc 



420 
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cttgtcttag ctcttagaca tgcctcgagc ctgccattcc ctgtgaggac agatttccct 480 
atgttgcgac cgctgcttct aataataata atgatgatga taattcccat ttacagagca 540 
caccatttat ggtgtgccag caggccctgt gctgagtggt tcctacccac gtggggggct 600 
aggactttac ccgttttcca gatgaagaaa ctgaggctca gagggcgcta gcataagggc 660 



<210> 


27 


<211> 


32 


<212> 


DNA 


<213> 


Artificial 


<220> 




<223> 


PCR primer 



(IL-2) gene 
<400> 27 

32 

tcgctagcct gagtatttaa caatcgcacc ct 



<210> 28 

<211> 30 

<212> DNA 

<213> Artificial 

<220> 

<223> PCR primer for amplifying the 5'-flanking region of Human interleukin-2 
(IL-2) gene 

<400> 28 

30 

cgaagcttgt ggcaggagtt gaggttactg 



<210> 29 
<211> 777 
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<212> DNA 

<213> Homo sapiens 

<220> 

<221> miscj:eature 
<222> (1) . . (777) 

<223> Corresponding to the sequence (+661 to +1437) in the GenBank database 
(Acession: HSIL05) 

<400> 29 

atcagtatcc ttgaatcgaa acctttttct gagtatttaa caatcgcacc ctttaaaaaa 60 

tgtacataga cattaagaga cttaaacaga tatataatca ttttaaatta aaatagcgtt 120 

aaacagtacc tcaagctcaa taagcatttt aagtattcta atcttagtat ttctctagct 180 

gacatgtaag aagcaatcta tcttattgta tgcaattagc tctttgtgtg gataaaaagg 240 

taaaaccatt ctgaaacagg aaaccaatac acttcctgtt taatcaacaa atctaaacat 300 

ttattctttt catctgttta ctcttgctct tgtccaccac aatatgctat tcacatgttc 360 

agtgtagttt tatgacaaag aaaattttct gagttacttt tgtatcccca cccccttaaa 420 

gaaaggagga aaaactgttt catacagaag gcgttaattg catgaattag agctatcacc 480 

taagtgtggg ctaatgtaac aaagagggat ttcacctaca tccattcagt cagtctttgg 540 

gggtttaaag aaattccaaa gagtcatcag aagaggaaaa atgaaggtaa tgttttttca 600 

gactggtaaa gtctttgaaa atatgtgtaa tatgtaaaac attttgacac ccccataata 660 

tttttccaga attaacagta taaattgcat ctcttgttca agagttccct atcactcttt 720 

aatcactact cacagtaacc tcaactcctg ccacaatgta caggatgcaa ctcctgt 777 



WO 2004/061101 
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<210> 30 

<211> 30 

<212> DNA 

<213> Artificial 

<220> 

<223> PCR primer for amplifying the 5'-f lanking region of Human interleukin-2 
(IL-2) gene 

<400> 30 

OA 

cgctagctgc tcttgtccac cacaatatgc 



<210> 31 

<211> 538 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc_feature 
<222> (1) . . (538) 

<223> Corresponding to the sequence (+901 to +1438) in the GenBank database 
(Acession: HSIL05) 

<400> 31 

taaaaccatt ctgaaacagg aaaccaatac acttcctgtt taatcaacaa atctaaacat 60 

ttattctttt catctgttta ctcttgctct tgtccaccac aatatgctat tcacatgttc 120 

agtgtagtit tatgacaaag aaaattttct gagttacttt tgtatcccca cccccttaaa 180 

gaaaggagga aaaactgttt catacagaag gcgttaattg catgaattag agctatcacc 240 

taagtgtggg ctaatgtaac aaagagggat ttcacctaca tccattcagt cagtctttgg 300 

gggtttaaag aaattccaaa gagtcatcag aagaggaaaa atgaaggtaa tgttttttca 360 
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gactggtaaa gtctttgaaa atatgtgtaa tatgtaaaac attttgacac ccccataata 420 
tttttccaga attaacagta taaattgcat ctcttgttca agagttccct atcactcttt 480 
aatcactact cacagtaacc tcaactcctg ccacaatgta caggatgcaa ctcctgtc 538 



<210> 32 

<211> 28 

<212> DNA 

<213> Artificial 

<220> 

<223> PCR primer for amplifying the promoter region of Human GATA-1 gene 

<400> 32 

atagatctat ccctggctcc cacctcag 28 



<210> 33 

<211> 28 

<212> DNA 

<213> Artificial 

<220> 

<223> PCR primer for amplifying the promoter region of Human GATA-1 gene 

<400> 33 

ataagctttg gtggttgcgg agggttcg 28 



<210> 34 

<211> 28 

<212> DNA 

<213> Artificial 



<220> 
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<223> PCR primer for amplifying the promoter region of Human GATA-1 gene 
<400> 34 

28 

atggtaccac cccagaagat gccaggag 



<210> 35 

<211> 28 

<212> DNA 

<213> Artificial 

<220> 

<223> PCR primer for amplifying the promoter region of Human GATA-1 gene 

<400> 35 

atgctagcgc cctctgagcc tcagtttc 



<210> 36 

<211> 23 

<212> DNA 

<213> Artificial 

<220> 

<223> PCR primer for amplifying a human histone deacetylase-1 (HDAC1) gene 
<400> 36 

23 

gaggaattca agatggcgca gac 



<210> 37 

<211> 25 

<212> DNA 

<213> Artificial 

<220> 

<223> PCR primer for amplifying a human histone deacetylase-1 (HDAC1) gene 
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<400> 37 

ggagcggccg cttcaggcca acttg 25 



<210> 38 

<211> 24 

<212> DMA 

<213> Artificial 

<220> 

<223> PCR primer for amplifying a human histone deacetyiase-2 (HDAC2) gene 

<400> 38 

ggggatccat ggcgtacagt caag 24 



<210> 39 

<211> 29 

<212> DNA 

<213> Artificial 

<220> 

<223> PCR primer for amplifying a human histone deacetylase-2 (HDAC2) gene 

<400> 39 

ggtgcggccg ccaaattcag gggttgctg 29 



<210> 40 

<2U> 22 

<212> DNA 

<213> Artificial 



<220> 

<223> PCR primer for amplifying a human histone deacetylase-3 (HDAC3) gene 



WO 2004/061101 



106/123 



PCT/JP2003/016895 



<400> 40 

ccggatccac catggccaag ac 22 

<210> 41 

<211> 28 

<212> DNA 

<213> Artificial 

<220> 

<223> PCR primer for amplifying a human histone deacetylase-3 (HDAC3) gene 
<400> 41 

gcagcggccg ccactcttaa atctccac 28 



<210> 42 

<211> 28 

<212> DNA 

<213> Artificial 

<220> 

<223> PCR primer for amplifying a human histone deacetylase-4 (HDAC4) gene 

<400> 42 

gggaattcat gagctcccaa agccatcc 28 



<210> 43 

<211> 29 

<212> DNA 

<213> Artificial 

<220> 

<223> PCR primer for amplifying a human histone deacetylase-4 (HDAC4) gene 



<400> 43 
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aaggcgccgc agcttcgagg gagtgctac 



<210> 44 

<211> 27 

<212> DNA 

<213> Artificial 

<220> 

<223> PCR primer for amplifying a human histone deacetylase-5 (HDAC5) gene 

<400> 44 

ggcaagctta tgaactctcc caacgag 27 

<210> 45 

<211> 29 

<212> DNA 

<213> Artificial 

<220> 

<223> PCR primer for amplifying a human histone deacetylase-5 (HDAC5) gene 

<400> 45 

gggcggccgc gtcacagggc aggctcctg 29 

<210> 46 

<211> 27 

<212> DNA 

<213> Artificial 

<220> 

<223> PCR primer for amplifying a human histone deacetylase-6 (HDAC6) gene 



PCT/JP2003/016895 
29 



<400> 46 
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gcgaagctta tgacctcaac cggccag 



<210> 47 

<211> 33 

<212> DNA 

<213> Artificial 

<220> 

<223> PCR primer for amplifying a human hi stone deacetylase-6 (HDAC6) gene 

<400> 47 

gcatgcggcc gcttagtgtg ggtggggcat ate 33 

<210> 48 

<211> 26 

<212> DNA 

<213> Artificial 

<220> 

<223> PCR primer for amplifying a human histone deacetylase-7 (HDAC7) gene 

<400> 48 

cgaattcagc cgcagcccat ggacct 26 

<210> 49 

<211> 26 

<212> DNA 

<213> Artificial 

<220> 

<223> PCR primer for amplifying a human histone deacetylase-7 (HDAC7) gene 



PCT/JP2003/016895 
27 



<400> 49 

cggtaccctg tgcacccgga teaegg 



26 
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<210> 50 

<211> 26 

<212> DNA 

<213> Artificial 

<220> 

<223> PCR primer for amplifying a human histone deacetylase-8 (HDAC8) gene 

<400> 50 

cgaattcttt aagcggaaga tggagg 26 

<210> 51 

<2U> 26 

<212> DNA 

<213> Artificial 

<220> 

<223> PCR primer for amplifying a human histone deacetylase-8 (HDAC8) gene 

<400> 51 

aggtaccgac cacatgcttc agattc 26 

<210> 52 

<211> 24 

<212> DNA 

<213> Artificial 

<220> 

<223> PCR primer for amplifying a human histone deacetylase-3 (HDAC3) gene 



<400> 52 

ctgaattcac catggccaag accg 



24 
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<210"> 53 

<211> 61 

<212> DNA 

<213> Artificial 

<220> 

<223> PCR primer for adding a Flag sequence to a human histone deacetylase-3 
(HDAC3) gene 

<400> 53 

gggcggccgc ctacttgtca tcgtcgtcct tgtaatcggt accaatctcc acatcgcttt 60 



<210> 54 

<211> 8 

<212> PRT 

<213> Artificial 

<220> 

<223> Flag sequence 

<400> 54 

Asp Tyr Lys Asp Asp Asp Asp Lys 
1 5 



<210> 55 

<211> 31 

<212> DNA 

<213> Artificial 

<220> 

<223> PCR primer for adding a Kpn I site to a human histone deacetylase-1 
(HDAC1) gene 
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<400> 55 

atcggtaccg gccaacttga cctcctcctt g 



<210> 56 

<211> 29 

<212> DNA 

<213> Artificial 

<220> 

<223> PCR primer for adding a Kpn I site to a human histone deacetylase-2 
(HDAC2) gene 

<400> 56 

atcggtaccg gggttgctga gctgttctg 29 

<210> 57 

<211> 27 

<212> DNA 

<213> Artificial 

<220> 

<223> PCR primer for adding a Bgl II site to a human histone deacetylase-4 
(HDAC4) gene 

<400> 57 

97 

gatagatctc aggggcggct cctcttc 

<210> 58 

<211> 46 

<212> DNA 

<213> Artificial 



<220> 
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<223> Nucleotide sequence having a Flag nucleotide sequence 



<400> 58 



aattcctgca gagatctgat tacaaggacg acgatgacaa gtaggc 



46 



<210> 59 

<211> 46 

<212> DNA 

<213> Artificial 

<220> 

<223> Nucleotide sequence having a Flag nucleotide sequence 

<400> 59 

ggccgcctac ttgtcatcgt cgtccttgta atcagatctc tgcagg 46 

<210> 60 

<211> 23 

<212> DNA 

<213> Artificial 

<220> 

<223> PCR primer for creating a dominant negative mutant (H802K, H803L) of human 
hi stone deacetylase-4 (HDAC4) gene 



<400> 



60 



cagtgacacc atatggaacg agg 



23 



<210> 61 
<211> 20 
<212> DNA 



<213> Artificial 



<220> 
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<223> PCR primer for creating a dominant negative mutant (H802K, H803L) of human 
histone deacetylase-4 (HDAC4) gene 

<400> 61 

gcaagctttc caggggggcg 20 

<210> 62 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> PCR primer for creating a dominant negative mutant (H802K, H803L) of human 
histone deacetylase-4 (HDAC4) gene 

<400> 62 

ccccctggaa agcttgcgga 20 

<210> 63 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<223> PCR primer for creating a dominant negative mutant (H802K, H803L) of human 
histone deacetylase-4 (HDAC4) gene 

<400> 63 

gacatgtaca ggacgctagg gt 22 

<210> 64 

<211> 21 

<212> DNA 

<213> Artificial 
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<220> 

<223> PCR primer for creating a dominant negative mutant (H863L) of human 
histone deacetylase-4 (HDAC4) gene 

<400> 64 

cctgtacatg tccctccttc g 21 



<210> 65 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> PCR primer for creating a dominant negative mutant (H863L) of human 
histone deacetylase-4 (HDAC4) gene 

<400> 65 

atagatctag acaggggcgg 20 



<210> 66 

<211> 23 

<212> DNA 

<213> Artificial 

<220> 

<223> PCR primer for creating a dominant negative mutant (H140K, H141L) of human 
histone deacetylase-i (HDAC1) gsnc 

<400> 66 

gaggaattca agatggcgca gac 23 



<210> 67 
<211> 25 
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<212> DNA 

<213> Artificial 

<220> 

<223> PCR primer for creating a dominant negative mutant (H140K, H141L) of human 
hi stone deacetylase-1 (HDACl) gene 

<400> 67 

ctcggacttc tttgcaagct tcagg 25 

<210> 68 

<211> 24 

<212> DNA 

<213> Artificial 

<220> 

<223> PCR primer for creating a dominant negative mutant (H140K, H141L) of human 
histohe deacetylase-1 (HDACl) gene 

<400> 68 

gggcctgaag cttgcaaaga agtc 24 

<210> 69 

<211> 25 

<212> DNA 

<213> Artificial 

<220> 

<223> PCR primer for creating a dominant negative mutant (H140K, H141L) of human 
histone deacetylase-1 (HDACl) gene 



<400> 69 

gtgaatatca atgtcaatgt acagc 



25 
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<210> 70 

<211> 21 

<212> DMA 

<213> Artificial 

<220> 

<223> PCR primer for creating a dominant negative mutant (H199L) of human 
hi stone deacetylase-1 (HDACl) gene 

<400> 70 

gacggcgtgg aagaggcctt c 21 



<210> 71 

<211> 26 

<212> DNA 

<213> Artificial 

<220> 

<223> PCR primer for creating a dominant negative mutant (H199L) of human 
histone deacetylase-1 (HDACl) gene 

<400> 71 

gaagtactct ccataettaa gaaagg 26 



<210> 72 

<211> 26 

<212> DNA 

<213> Artificial 

<220> 

<223> PCR primer for creating a dominant negative mutant (H199L) of human 
histone deacetylase-1 (HDACl) gene 



<400> 72 

ctgtgtcctt tcttaagtat ggagag 



26 
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<210> 73 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<223> PCR primer for creating a dominant negative mutant (H199L) of human 
hi stone deacetylase-1 (HDAC1) gene 

<400> 73 

tctcggagcg ggtagttaac ag 22 

<210> 74 

<211> 23 

<212> DNA 

<213> Artificial 

<220> 

<223> PCR primer for creating a dominant negative mutant (H134K, II135L) of human 
histone deacetylase-3 (HDAC3) gene 

<400> 74 

aacccagctg aacaacaaga tctg 23 

<210> 75 

<211> 26 

<212> DNA 

<213> Artificial 

<220> 

<223> PCR primer for creating a dominant negative mutant (H134K, H135L) of human 
histone deacetylase-3 (HDAC3) gene 
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<400> 75 

ctcaaacttc ttggcaagct tcagac 



26 



<210> 76 

<211> 25 

<212> DNA 

<213> Artificial 

<220> 

<223> PCR primer for creating a dominant negative mutant (H134K, H135L) of human 
histone deacetylase-3 (HDAC3) gene 



<210> 77 

<211> 21 

<212> DNA 

<213> Artificial 

<220> 

<223> PCR primer for creating a dominant negative mutant (H134K, H135L) of human 
histone deacetylase-3 (HDAC3) gene 



<400> 



76 



tggtggtctg aagcttgcca agaag 



25 



<400> 



77 



cccgtcacca tggtggatgt c 



21 



<210> 78 
<211> 23 
<212> DNA 



<213> Artificial 



<220> 

<223> PCR primer for creating a dominant negative mutant (H193L) of human 
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histone deacetylase-3 (HDAC3) gene 



<400> 78 

tgacattgac atccaccatg gtg 



23 



<210> 79 

<211> 26 

<212> DNA 

<213> Artificial 

<220> 

<223> PCR primer for creating a dominant negative mutant (H193L) of human 
histone deacetylase-3 (HDAC3) gene 



<210> 80 

<211> 26 

<212> DNA 

<213> Artificial 

<220> 

<223> PCR primer for creating a dominant negative mutant (H193L) of human 
histone deacetylase-3 (HDAC3) gene 



<400> 



79 



gaagtaattt ccgtacttaa ggaagg 



26 



<400> 



80 



tgtccttcct taagtacgga aattac 



26 



<210> 81 
<211> 22 
<212> DNA 



<213> Artificial 
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<220> 

<223> PCR primer for creating a dominant negative mutant (H193L) of human 
histone deacetylase-3 (HDAC3) gene 



<210> 82 

<211> 29 

<212> DNA 

<213> Artificial 

<220> 

<223> PCR primer for amplifying RD3 sequence of human K-CoR gene 

<400> 82 

gggatccgtg aagtccttca gcctgctcc 29 

<210> 83 

<211> 29 

<212> DNA 

<213> Artificial 

<220> 

<223> PCR primer for amplifying RD3 sequence of human N-CoR gene 



<400> 



81 



gagcacaatg cacgtgggtt gg 



22 



<400> 83 

tgcggccgcc atgggtgagc ctctggaca 



<210> 
<211> 
<212> 
<213> 



960 
DNA 

homo sapiens 



84 
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<220> 

<221> misc_feature 
<222> (1).. (960) 

<223> Corresponding to the sequence (+5281 to +6240) in the GenBank database 
(Acession: AF196971) 

<400> 84 

gcctctgtct ctcccactcc acccctttcc tttcctaccc tatcccactc ctcgaggaat 60 

catccctggc tcccacctca gtttcccgcc tccaaggcag catggcgggc aagaagttga 120 

ggccactgtc cctgggtgtt cctaccccca caccctcacc ccaaganagc ctgttactgc 180 

ggcgccaaca gccacggtcg cctacatctg ataagactta tctgctgccc cagggcaggc 240 

cggagctggc gtaagcccca gtggggcgct aagtgagtgt gcccctgcct cccgccagca 300 

ctggcctggc ctgcaggctt agcctgggtc atcaaggtat cccacaggct ctagttcaaa 360 

tccagcagaa cctctctgag cctcactctt ctcacctgca aaatgggtac agccacatcc 420 

cttctctccc tgcagccagg aagacgcaca tacacaggag tctagcccac accggccccg 480 

cacaaattaa gggctttact ctctgaaaag cccagtgaag tcatgaaacc atatctgcta 540 

ttttcattta tcttggtttc agcctatttt gcttgtctgg acactacagt ccacgggagc 600 

ctaggtcgag cgaggtccaa gaatccccag ggtgggcagg gagggtggaa gagggcctcc 660 

agtgcccaag aggtgcccca caagcatggg acccgccccc tcccctggac tgccccaccc 720 

actggggcac cagccactcc ctggggagga gggaggaggg agaagggagg gagggaggga 780 

gggaggaagg gagcctcaaa ggccaaggcc agccaggaca ccccctggga tcacactgag 840 

cttgccacat ccccaaggcg gccgaaccct ccgcaaccac cagcccaggt cagtctcagc 900 
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ccccagagag cccccaccaa ggcaaccctg ggcctgctgc ccctaccctt atgcttgctc 960 

<210> 85 

<211> 720 

<212> DNA 

<213> homo sapiens 

<220> 

<22 1 > mi sc_f eatur e 
<222> (1) . . (720) 

<223> Corresponding to the sequence (+2321 to +3040) in the GenBank database 
(Acession: AF196971) 

<400> 85 

gtacaaatgc catggggcct ggaccaagca ggggctctag aaccccagaa gatgccagga 60 

gggagtgagc cagtcaggga aggcttccga gaagagagga cattgaagaa gagtctcaaa 120 

cttaggcctg acggagaaga cgcgcggcca ggacacccca cccccgccct cgtctccccc 180 

aaagcctgat ctggccccac tgattccctt atctgcccac tcccagctgc ctccttgctg 240 

gctgaactgt cgccgcagac ttctgagcct gcgccccctc cacggggatg ggggagggaa 300 

tggggtgagg cctggcctca cagcctcggg gtttccagct cttgctggag gcagggctct 360 

ggggcgccct actcctcacc cttggcttct cttcctgagc gctctgtgct ctccagaaat 420 

gaagaaatgg ggtgagtcca gcggccaaac ccttgtcta gctcttag^c atgcctcgag 480 

cctgccattc cctgtgagga cagatttccc tatgttgcga ccgctgcttc taataataat 540 

aatgatgatg ataattccca tttacagagc acaccattta tggtgtgcca gcaggccctg 600 

tgctgagtgg ttcctaccca cgtggggggc taggacttta cccgttttcc agatgaagaa 660 
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actgaggctc agagggcgtc tggcccagga atcacacagc aaatcacaca gcaaatcaga 720 

<210> 86 

<211> 12 

<212> DNA 

<213> homo sapiens 

<220> 

<221> misc_feature 
<222> (1) . . (12) 

<223> Palindrome sequence founed on the 3' side of the GATA-E^box motif in 
promoter reagion of human GATA-1 gene 



<400> 86 
ctgtggccac ag 



12 
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